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12 April 1999

Major Ed Marchand
AFCEE/ERT

3207 North Road, Bldg. 532
Brooks AFB, Texas 78235-5363

‘Subject: Final Confirmation Sampling and Analysis Report for SWMU 55 (IRP Site FT-03),
Charleston Air Force Base, South Carolina (Contract F41624-92-D-8036, Order 17)

Dear Major Marchand:

Please find enclosed three (3) copies of the Final Confirmation Sampling and Analysis
Report for Solid Waste Management Unit (SWMU) 55 (IRP Site FT-03), Charleston Air Force
Base (AFB), South Carolina. This final report was prepared by Parsons Engineering Science,
Inc. (Parsons ES) for the Air Force Center for Environmental Excellence, Technology
Transfer Division (AFCEE/ERT) and the 437" Civil Engineering Squadron, Environmental
Group (437 CES/CEVR) at Charleston AFB. Copies of this final report have also been sent to
Mr. Al Urrutia at the 437 CES/CEVR. Comments received from AFCEE/ERT and the 437
CES/CEVR have been incorporated into this final report. This is the final deliverable for
SWMU 55 under the AFCEE Extended Bioventing Project.

Should you have any questions regarding this deliverable, please feel free to call Mr. Ted
Hartfelder or Mr. John Ratz at (303) 831-8100.

Sincerely,
PARSONS ENGINEERING SCIENCE, INC.

ZAofft

Ted Hartfelder
Site Manager

ohn RgJz, P.E.
Project Manager

Enclosures

cc: Mr. Al Urrutia, 437 CES/CEVR (3 copies)
Mr. Steve Ratzlaff, Parsons ES-Atlanta
Mr. Steve Czekalski, Parsons ES-Cary
File 726876.28123.M
File 726876.01000.H (letter of transmittal only)
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12 April 1999

Major Ed Marchand
AFCEE/ERT

3207 North Road, Bldg. 532
Brooks AFB, TX 78235-5363

Subject: Response to Comments on the Draft Confirmation Sampling and Analysis
Report for SWMU 55 (IRP Site FT-03), Charleston Air Force Base, South
Carolina (Contract F41624-92-D-8036, Order 17)

Dear Major Marchand:

This letter has been written to provide a response to comments received on the Draft
Confirmation Sampling and Analysis Report for Solid Waste Management Unit 55
(Installation Restoration Program [IRP] Site FT-03), Charleston Air Force Base (AFB),
South Carolina. The draft report was prepared by Parsons Engineering Science, Inc.
(Parsons ES) for the Air Force Center for Environmental Excellence, Technology
Transfer Division (AFCEE/ERT), Brooks AFB, Texas. Copies of the draft report were
provided on 08 March 1999 to Major Ed Marchand at AFCEE/ERT and Mr. Al
Urrutia, 437" Civil Engineering Squadron, Environmental Group (437 CES/CEVR),
Charleston AFB.

The following are Parsons ES’ responses to comments received from Major Ed
Marchand (AFCEE/ERT) and Mr. Bo Camp (437 CES/CEVR) on the subject SAP.

Responses to AFCEE/ERT Comments: 17 March 1999 e-mail from Major Ed
Marchand to Mr. John Ratz (Parsons ES).

Comment 1) 1) Page 1-7, Section 1.2.5, second line. Change from “by AFCEE” to
“through AFCEE”. 2) End of same paragraph. If the only location for
the data is in the 30 October 1997 letter, then include it as an Appendix.

Parsons ES Response: 1) The requested change will be incorporated into
the final report.  2) This data is also summarized in the Draft Final
Confirmation Soil Sampling and Analysis Plan for SWMU 55 (IRP Site
FT-03), provided as Appendix A of the Confirmation Sampling Report.
Reference to this fact will be incorporated into the final report.
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Major Ed Marchand

12 April 1999

Page 2

Comment 2)

Comment 3)

Comment 4)

Comment 5)

Page 1-10, top of page. Need to add short summary of results either as a
new paragraph or to the end of the existing one.

Parsons ES Response: The following text will be incorporated into the
final report: "Following expanded-scale bioventing treatment, soil gas
TVH and BTEX concentrations decreased at all the MPs. The greatest
reduction was observed at location MPH, where TVH and BTEX
concentrations were reduced by 99.6 and 97.6 percent, respectively. At
MPE where "tight" soils are present, TVH and BTEX concentrations
were reduced by 67.0 and 59.7 percent, respectively. All locations, with
the exception of MPE and MPG, experienced TVH concentrations
reductions to below 1,000 ppmv. These data indicate that although TVH
levels at SWMU 55 remain relatively elevated (above 1,000 ppmv) at
two locations, both TVH and BTEX compounds are being biodegraded
during bioventing system operation.

Low oxygen and high TVH concentrations were measured in soil gas
samples collected from MPs on the south side of the site, indicating the
presence of widespread vapor-phase contamination and anaerobic
conditions. Soil gas samples collected from MPs on the north side of the
burn area had significantly higher oxygen concentrations. Although the
north side of the burn area had undergone bioventing treatment prior to
operating the expanded bioventing system, limited oxygen utilization,
indicative of microbial biorespiration, was still occurring in these soils.
During June 1998, fuel biodegradation rates ranged from 220
mg/kg/year at MPI, to 1,940 mg/kg/year at MPE. The very low
biodegradation rates at most locations correspond to the low TVH
concentrations at these locations."

Page 2-3, third line above Section 2.2. Need to add “in a headspace
sample” between “VOC reading” and “of 819 ppmv”.

Parsons ES Response: The recommended change will be incorporated
into the final report.

Page 2-3, first line of text in Section 2.2.1. Change “was” to “were”.

Parsons ES Response: The recommended change will be incorporated
into the final report.

Page 2-4,5. What was the plastic sheeting used for? Was it throughout
the site? The text indicates that the patch was not sealed, but just laid on
the original sheeting. Is this true? Did that follow the specifications for
the site?

022/726876/CHARLESTON/11.DOC



Major Ed Marchand

12 April 1999
Page 3

Comment 6)

Comment 7)

Parsons ES Response: The plastic sheeting in conjunction with a
covering of four to six inches of residual soil make up a “composite”
cover which limits the infiltration of precipitation into subsurface soils
within the immediate vicinity of the horizontal vent well, and increases
the area of influence of VW-2. This cover is only located over the
horizontal vent within the southern portion of the site. The cover is
constructed atop the ground surface and extends approximately 16 feet
on each side of the horizontal vent well. Where penetrated during
confirmation sampling, the cover system was repaired by 1) exposing the
original sheeting within the immediate vicinity of the penetration, 2)
placing a 6-feet square patch of 6-mil plastic sheeting over the
penetration and adjoining sheeting, and 3) covering with approximately 4
to 6 inches of residual soil. In accordance with the project-specific
operations and maintenance manual, these penetrations would have
ideally been repaired by allowing for a five feet overlap (an
approximately 100-feet square patch). Given that each penetration was
approximately 3 inches in diameter and along the outer edge of the
cover, the implemented repair is both technically and economically
appropriate. No modifications to the report text will be made.

Page 3-14. The ITS issue is still not resolved? Any idea of impact?
Are they still working on it?

Parsons ES Response: The ITS issue is not resolved yet, and it may be
a long time before the Method SW8260 data at Charleston AFB and
Maxwell AFB is reevaluated. ITS has informed Parsons that the
schedule for reevaluating the aforementioned data has now been pushed
back from the previous scheduled date of March 1999 to June 1999 due
to reevaluation of data on other projects. Based on a comparison of the
analytical data reported by ITS against field observations/measurements
and historical data, Parsons believes that the data provided by ITS is
relatively accurate. As an example, in the final Maxwell AFB, Gunter
Annex Site ST-001 report, analyte concentrations provided by ITS fit the
observed trend in contaminant reduction very well at GMW-4 (see
Figure 4.1 of the final report for the Maxwell site). No changes have
been made to the final report.

1) Page 3-15, second line from the top. There is no indication anywhere
that free-phase or even a sheen exists at the site is there? The inference
is that it is “out there” and we just haven’t found it. This needs to be
corrected. Recommend removing “free-phase or” from the text. 2) At
the end of the page, suggest adding “which are in an area that has only
been subjected to bioventing for 1.5 years” at the end of the sentence.

Parsons ES Response: 1) Correct, a review of project field records
confirms that there has never been visible evidence of free-phase
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Major Ed Marchand

12 April 1999

Page 4

Comment 8)

petroleum hydrocarbons at the project site. The recommended change
will be incorporated into the final report. 2) This recommended change
will also be incorporated into the final report.

Page 4-1, fourth line from the bottom of the first paragraph.
Recommend replacing “throughout some” with “at portions”.

Parsons ES Response: The recommended change will be incorporated
into the final report.

In addition to the above, Parsons ES performed a data quality assessment
of the laboratory analytical results. The data quality assessment report
has been included as Appendix C of the final report. The assessment
indicated that no data should be rejected based on the validation, and that
all data are usable for the purposes intended.

Responses to Charleston AFB Comments: 30 March 1999 phone communication
between Bo Camp (437 CES/CEVR) and Mr. John Ratz (Parsons ES).

Comment 1)

Comment 2)

Comment 3)

Comment 4)

Reword both the report and sampling and analysis plan (Appendix A)
text to remove references to lengths of system operation (i.e., globally
replace “4.5 years of pilot-scale system operation” with “pilot-scale
operation”, and replace "1.5 years of expended-scale system operation”
with "expanded-scale system operation").

Parsons ES Response: The requested modifications will be incorporated
into the final report.

Page 1-2, Section 1.2.1, third line. Replace “burn pit” with “burn
area”.

Parsons ES Response: The requested modification will be incorporated
into the final report.

Page 1-3. Update Figure 1.1. The figure is hard to read and is out of
date. For example, Charleston Municipal Airport (shown on Figure 1.1)
was taken down years ago.

Parsons ES Response: The requested modification will be incorporated
into the final report.

Page 2-1, Section 2.1. Delete from “Depth of water...” to the end of the
paragraph.

Parsons ES Response: The requested modification will be incorporated
into the final report.

022/726876/CHARLESTON/11.DOC




Major Ed Marchand
12 April 1999
Page 5

Comment 5) Page 2-4, second paragraph, last line.  Correct the spelling of
“photoionization”.

Parsons ES Response: The recommended change will be incorporated
into the final report.

Parsons ES will be preparing the final version of the Confirmation Sampling and
Analysis Report for SWMU 55 which will conform to the comments and responses
provided above. Should you require further clarification or have additional questions,
please feel free to call Mr. Ted Hartfelder or Mr. John Ratz at (303) 831-8100.

Sincerely,
PARSONS ENGINEERING SCIENCE, INC.

G
Ted Hartfelder
Site Manager

’4/}'
John Ratz, P.E.

Project Manager

cc: Al Urrutia, 437 CES/CEVR
File: 726876.28123.K
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SECTION 1
INTRODUCTION

1.1 PURPOSE

This confirmation sampling and analysis report for solid waste management unit
(SWMU) 55 at Charleston Air Force Base (AFB), South Carolina, was prepared by
Parsons Engineering Science, Inc. (Parsons ES, formerly known as Engineering-
Science, Inc. [ES]) for submittal to the US Air Force Center for Environmental
Excellence (AFCEE), Brooks AFB, Texas, and the 437 Civil Engineering Squadron,
Environmental Group (CES/CEVR), Charleston AFB, South Carolina. SWMU 55, a
former fire training area, is also known as Installation Restoration Program (IRP) Site
FT-03, and has been referenced as such in many previous documents related to the
investigation and remediation of the site. This report has been prepared as part of the
AFCEE Extended Bioventing Project (Contract F41624-92-8036, Delivery Order 17).

The purposes of this report are to 1) present the results of confirmation soil sampling
performed at the site in January 1999, 2) assess the degree of soil remediation that has
occurred as a result of pilot-scale and expanded-scale bioventing system operation, and
3) evaluate the need for continued bioventing: Confirmation soil sampling was
conducted to assess the effectiveness of pilot-scale and expanded-scale bioventing
treatment in reducing the concentrations of petroleum hydrocarbons in near-surface
soils. In preparation for the confirmation soil sampling, a site-specific sampling and
analysis plan (SAP) was prepared by Parsons ES (Parsons ES, 1998a). A copy of this
SAP is provided as Appendix A.

A draft final corrective measures study (CMS) has been prepared for the site by
Radian International, LLC (Radian, 1998). The CMS concluded that there are no
constituents of concern (COCs) in vadose zone soils at the site. Although a dissolved
contaminant plume originating at the site may require remedial action, this project
addresses only the vadose zone soils at SWMU 55. The CMS is currently being
reviewed by the South Carolina Department of Health and Environmental Control
(SCDHEC), and regulatory approval of the CMS has not yet been granted. The
SCDHEC regulates compliance with the Resource Conservation and Recovery Act
(RCRA) program under which SWMU 55 is listed on Charleston AFB’s RCRA Part B
Permit.

1-1
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1.2 SITE AND PROJECT BACKGROUND
1.2.1 Site Description and Background

SWMU 55 is located in the extreme southeastern part of Charleston AFB (Figure
1.1). The 2-acre site was once used for controlled burning of flammable wastes during
Base fire training exercises. During its operation, the facility consisted of one burn
area lined with limestone gravel and surrounded by an earthen berm. A steel tank used
as a mock aircraft was located inside the burn area, and a concrete building was located
outside the burn area at the southwestern corner of the site (Figure 1.2). During fire
training exercises, flammable liquids were sprayed onto these structures and the
ground, ignited, and then extinguished using various agents such as aqueous film-
forming foam, and dry chemicals. It is reported that JP-4 jet fuel was the primary
flammable liquid burned at the site; however, it is believed that other industrial wastes
may have been burned when the facility was first established (Halliburton NUS, 1995).

The site has not been used for fire training exercises since the early 1980s, and is
currently overgrown and heavily wooded around its perimeter. The steel tank, concrete
building, and remnants of the earthen berm are still present at the site. Remnants of the
berm hindered surface drainage from the burn area, which often contained several
inches of water after precipitation events. A channel was cut in the berm in 1997 to
facilitate drainage and to enhance the effectiveness of the installed bioventing system
(Parsons ES, 1997a and 1997b).

1.2.2 Site Geology and Hydrogeology

Soils beneath SWMU 55 are primarily silty sands with traces of silt and clay. Fill
material consisting of silt, sand, and crushed aggregate is encountered within the berm
that surrounds the burn area (Halliburton NUS, 1995). Groundwater beneath the site is
encountered in the unconfined alluvial aquifer at an average depth of 4 feet below
ground surface (bgs). Precipitation is the primary mode of shallow aquifer recharge at
the site. The water table fluctuates in response to precipitation and exhibits seasonal
elevation changes. After extended periods of precipitation, the water table has been
observed at less than 2 feet bgs in the burn area (ES, 1993). The predominant direction
of shallow groundwater flow is to the south and southeast toward a tributary of Filbin
Creek. Potentiometric maps provided in the CMS indicate little seasonal variation in
groundwater flow direction (Radian, 1998).

1.2.3 Previous Investigations

Multiple investigations conducted at Charleston AFB have addressed SWMU 55.
These investigations are discussed briefly in this section. Further information
regarding these investigations is provided in the Draft Final Confirmation SAP
(Appendix A).

Two phases of a remedial investigation were executed by Science Applications
International Corporation (SAIC) and by Versar, Inc. at SWMU 55 from 1985 through
1990 (Versar, Inc., 1992). Field activities performed during the investigation included

1-2
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installation and sampling of groundwater monitoring wells MW3-1 through MW3-7
(Figure 1.2), aquifer testing, soil sampling, sediment sampling, surface water sampling,
and a soil gas survey. Near-surface soil samples collected during the investigation
exhibited total recoverable petroleum hydrocarbon (TRPH) concentrations as high as
7,770 milligrams per kilogram (mg/kg).

From 1992 through 1994, additional soil, sediment, and groundwater sampling and
aquifer testing were conducted by Halliburton NUS as part of a base-wide RCRA
Facility Investigation (RFI) (Halliburton, 1995). Three additional groundwater
monitoring wells, designated MW3-8, MW3-9, and B-7 (Figure 1.2), were installed at
SWMU 55 during this time.

Radian completed additional RFI activities and conducted a CMS for SWMU 55 in
1996 and 1997 (Radian, 1998). This investigation filled data gaps and completed the
RFI investigations at the site. Additional soil and groundwater investigations were
conducted at the site, including a groundwater screening survey using direct-push
technology sampling methods. Seven additional groundwater monitoring wells,
designated MW3-10 through MW3-16 (Figure 1.2), were installed and sampled during
this time. Surface and subsurface soil samples were collected at locations SB-01
through SB-04 (Figure 1.2) within the historical burn area in November 1996 during
the RFI.

1.2.4 Bioventing Pilot Test

In October 1992, ES installed a bioventing pilot test system at SWMU 55 to
remediate soils impacted by jet fuels, reclaimable mixed fuels, and other flammable
wastes that were used during fire training exercises at the site (ES, 1993). The pilot-
scale system consisted of one 4-inch-diameter horizontal air-injection vent well (VW)
(VW-1), four permanent soil vapor monitoring points (MPs) (MPA, MPB, MPC, and
MPD), and several temporary soil MPs installed in fuel-impacted soils on the north side
of the former burn area (Figure 1.3). A 1-horsepower (hp) blower was used for the
pilot-scale system. This system was operated and monitored by ES (1993) as a pilot
study for 1 year, from November 1992 through November 1993. Soil and soil gas data
collected before and after the pilot test confirmed significant fuel contaminant reduction
in the pilot test treatment area (AFCEE, 1994; Parsons ES, 1998a). Following the pilot
study, the Base operated the pilot-scale system.

1.2.5 Expanded-Scale Bioventing System Installation

Based on positive results from the bioventing pilot test, funding was provided
through AFCEE to design and install an expanded-scale system for continued
bioventing treatment of vadose zone soils at SWMU 55. The expanded bioventing
system consisted of one new 4-inch-diameter horizontal VW (VW-2), six new MPs
(MPE, MPF, MPG, MPH, MPI, and MPJ), a new 1.5-hp blower system, and
associated piping, controls, and electrical service (Figure 1.3). The four existing
permanent MPs installed in 1992 (MPA, MPB, MPC, and MPD) and the original pilot
test VW (VW-1) also were incorporated into the full-scale system. The 1-hp

1-5
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regenerative blower system that had been used for pilot-scale testing was shut down,
dismantled, and removed from the site. The new system was installed by Parsons ES
during three mobilizations occurring between February and May 1997. Additional
record drawings showing the final design details for the expanded-scale system are
provided in the operations and maintenance manual for the system (Parsons ES, 1997b).
A summary of field activities, initial sampling results, and initial monitoring results
from the 1997 installation were provided in a 30 October 1997 letter to Major Ed
Marchand at AFCEE (Parsons ES, 1997b). The aforementioned sampling and
monitoring results are also summarized in the Draft Final Confirmation SAP for
SWMU 55 (Appendix A).

Five baseline soil and soil gas samples were collected by Parsons ES for laboratory
analysis during expanded system installation and prior to system startup. Baseline soil
samples were collected from boreholes installed for the MPs. Analytical results for
these soil samples indicated that total petroleum hydrocarbon (TPH) concentrations
were highest in the immediate vicinity of the former fire training area. The highest
detected TPH concentration (combined diesel-range organics [DRO] and gasoline-range
organics [GRO]J) was 5,890 mg/kg at MPF (Table 2.1 of the Draft Final Confirmation
SAP [Appendix A]). Benzene, toluene, ethylbenzene, and xylene (BTEX) compounds
were detected in each of the five soil samples. Polynuclear aromatic hydrocarbons
(PAHs) also were detected in four of the five soil samples.

Baseline soil gas samples also were collected at MPs. These samples exhibited total
volatile hydrocarbon (TVH) concentrations ranging up to 10,000 parts per million,
volume per volume (ppmv). Vapor-phase BTEX compounds also were detected.
Hydrocarbon vapors were detected in soil gas throughout the former burn area.

To further assess the extent of soil contamination at the site, five shallow exploratory
soil borings (BH-96-1 through BH-96-5) were advanced throughout the site (Figure
1.3). Field screening of soil samples collected during advancement of borings BH-96-
1, BH-96-2, and BH-96-5 exhibited volatile organic compound (VOC) headspace
readings ranging from 13 to 192 ppmv, indicating that these soils were not significantly
impacted by volatile fuel constituents. Soil samples collected from borings BH-96-3
and BH-96-4 exhibited VOC headspace readings of >2,500 ppmv and 819 ppmv,
respectively.  Soil samples collected from these borings were not submitted for
laboratory analysis.

1.2.6 Expanded-Scale Bioventing Soil Gas Sampling and In Sifu Respiration
Testing

In June 1998, following expanded-scale bioventing system operation, Parsons ES
(1998b) conducted Option 1 soil gas sampling and in situ respiration testing. The
system was shut down 1 month prior to soil gas sampling to allow soils and soil gas to
equilibrate in order to compare initial and current conditions. The blower system was
re-started and optimized following testing to continue bioventing treatment of site soils.
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Following expanded-scale bioventing treatment, soil gas TVH and BTEX
concentrations decreased at all the MPs. The greatest reduction was observed at
location MPH, where TVH and BTEX concentrations were reduced by 99.6 and 97.6
percent, respectively. At MPE where “tight” soils are present, TVH and BTEX
concentrations were reduced by 67.0 and 59.7 percent, respectively. All locations,
with the exception of MPE and MPG, experienced TVH concentrations reductions to
below 1,000 ppmv. These data indicate that although TVH levels at SWMU 55 remain
relatively elevated (above 1,000 ppmv) at two locations, both TVH and BTEX
compounds are being biodegraded during bioventing system operation.

Low oxygen and high TVH concentrations were measured in soil gas samples
collected from MPs on the south side of the site, indicating the presence of widespread
vapor-phase contamination and anaerobic conditions. Soil gas samples collected from
MPs on the north side of the burn area had significantly higher oxygen concentrations.
Although the north side of the burn area had undergone bioventing treatment prior to
operating the expanded bioventing system, limited oxygen utilization, indicative of
microbial biorespiration, was still occurring in these soils. During June 1998, fuel
biodegradation rates ranged from 220 mg/kg/year at MPI, to 1,940 mg/kg/year at
MPE. The very low biodegradation rates at most locations correspond to the low TVH
concentrations at these locations.

Based on the June 1998 data, residual BTEX and TVH compounds in soils at
SWMU 55 have been greatly reduced as the result of bioventing remediation. Although
aerobic biodegradation rates were still significant at several locations, soil gas
conditions indicate that the discrete vadose zone soils (i.e., those soils encountered
from ground surface to a mean depth of approximately 4 feet bgs) are being treated by
air-injection bioventing. Soil gas TVH and BTEX concentrations were very low at
most locations, indicating that little residual fuel contamination remains to be treated.
Based on these results, Parsons ES recommended that the Air Force proceed with
confirmation soil sampling pursuant to closure of the soil unit at this site. This report
presents the results of this confirmation soil sampling.

1.3 SUMMARY OF CONFIRMATION SAMPLING RESULTS

Confirmation soil sampling was conducted to assess the effectiveness of pilot-scale
and expanded-scale bioventing treatment in reducing the concentration of petroleum
hydrocarbons in near-surface soils. In preparation for the confirmation soil sampling, a
site-specific SAP was prepared by Parsons ES (Parsons ES, 1998a). A copy of this
SAP is provided as Appendix A. Following AFCEE and Charleston AFB approval of
the SAP, confirmation soil sampling was conducted at SWMU 55 on 25 January 1999.
Confirmation soil sampling activities consisted of advancing 12 boreholes to depths of
approximately 2.5 to 3.5 feet bgs and submitting soil samples collected during
advancement for TPH (both DRO and GRO), VOC, and PAH analyses. A total of 14
samples from 12 boreholes were submitted for laboratory analysis.

Based on analytical data for soil samples collected during the January 1999
confirmation sampling event, bioventing treatment at SWMU 55 has significantly
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reduced the concentration of petroleum hydrocarbons contamination in vadose zone
soils. As would be expected, VOCs have experienced the most significant reductions.
Data generated during the soil gas sampling and respiration testing conducted at the site
in June 1998 support this conclusion (Parsons ES, 1998b). Areas exhibiting elevated
concentrations of petroleum hydrocarbon contamination persist in the southern half of
the former burn area. Remediation appears to have been completed in soils in the
northern half of the former burn area. Parsons ES recommends that Charleston AFB
continue to operate the bioventing system until the CMS has been approved by the
SCDHEC.

1.4 REPORT ORGANIZATION

This site confirmation sampling and analysis report consists of five sections,
including this introduction, and two appendices. Section 2 includes a description of the
confirmation soil sampling and analysis activities conducted at the site. Section 3
summarizes confirmation sampling analytical results and compares the confirmation
results to pre-treatment contaminant concentrations. Section 4 presents conclusions and
recommendations. References used in preparation of this report are provided in
Section 5.

Appendix A presents a copy of the Draft Final Confirmation SAP for SWMU 55,
which includes a detailed summary of previous site investigations. Appendix B
provides the field notes generated during the confirmation sampling event. Appendix C
presents the Parsons ES data quality assessment report. Appendix D presents the
analytical data for site environmental and quality assurance/quality control (QA/QC)
samples, and chain-of-custody forms.
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SECTION 2
CONFIRMATION SOIL SAMPLING AND ANALYSIS ACTIVITIES

This section summarizes confirmation soil sampling activities, including sampling
locations and depths, sampling procedures, analytical methods, and QA/QC procedures
followed. These procedures are described in more detail in the Draft Final
Confirmation SAP for SWMU 55 (Appendix A). The SAP was implemented by
qualified Parsons ES scientists trained in conducting soil sampling, records
documentation, and chain-of-custody procedures. Environmental sample analyses were
performed by Specialized Assays Inc. (SAI) of Nashville, Tennessee, a State of South
Carolina-certified analytical laboratory.

2.1 BOREHOLE LOCATIONS AND SAMPLING DEPTHS

Confirmatory soil sampling was conducted at the site on 25 January 1999. Soil
sampling consisted of advancing 12 soil borings (CB-1 through CB-12) throughout the
project site. The locations of these soil borings are shown on Figure 2.1. Each
borehole was manually advanced to the groundwater surface (approximately 2.5 to 3.5
feet bgs) using a stainless steel hand auger. At each location, soil samples were
obtained from the top of the capillary fringe. Field notes generated during the
confirmation sampling event are provided in Appendix B.

To more accurately assess the degree of soil remediation that has occurred as a result
of pilot-scale testing and expanded-scale bioventing treatment at the project site, most
confirmatory soil samples were collected at approximately the same location and depth
as the previously collected baseline samples. Exceptions to this include the samples
collected from borings CB-1 and CB-10. Boring CB-1 was advanced to assess the
concentration of contaminants within the northwestern corner of the project site
immediately inside the soil berm. No historical analytical data exist for this area.
Boring CB-10 was advanced to assess the concentration of contaminants within the
southwestern corner of the project site outside the soil berm. This location is in the
immediate vicinity of boring BH-96-4 which was advanced in 1997 to assess the extent
of contamination within this portion of the project site. Soil samples collected during
advancement of boring BH-96-4 exhibited an elevated VOC reading in a headspace
sample of 819 ppmv. No soil samples collected from boring BH-96-4 were submitted
for laboratory analysis.
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2.2 BORING ADVANCEMENT AND SAMPLING PROCEDURES
2.2.1 Soil Sampling Procedures

Each of the 12 soil borings were manually advanced using a stainless steel hand
auger. Prior to use at the project site and between sampling locations, the hand auger

was decontaminated using a solution of potable water and Alconox®, followed by.

successive potable and distilled water rinses. To assess the effectiveness of the field
decontamination, an equipment rinseate blank was collected by pouring analyte-free
(i.e., reagent grade) water through the interior of the auger bucket and collecting this
rinseate in laboratory-prepared sample containers.

Soil samples were collected directly from the auger bucket. To minimize loss of
volatile organic compounds from the core, the sample aliquots for TPH and VOC
analyses were collected immediately upon retrieval of the auger bucket from the
subsurface. Sample aliquots for VOC analysis were collected first using the EnCore™
sampler and associated dedicated sampling cylinders. The sample aliquot for TPH
analysis was then expeditiously removed from the auger bucket and placed directly into
the appropriate laboratory-prepared sample containers. Soils were packed tightly into
these containers to minimize void space and to prevent settling during transportation.

In order to obtain consistent and representative headspace measurements, the sample
aliquot for headspace analysis was collected next. The headspace analysis involved
sealing a portion of collected soil sample (approximately equal in volume at each
sample interval) in a plastic bag, allowing the collected material to equilibrate to
atmospheric temperature, and measuring the concentration of volatile hydrocarbon
vapors collected within the bag with a photoionization detector.

Following collection of the VOC, TPH, and headspace aliquots, the remainder of the
collected soil was logged. Visual observations on lithology, moisture content, presence
or absence of staining, and any other pertinent observations were recorded in the field
log book. Following soil description, the sample aliquots for PAH analysis were
placed into the appropriate laboratory-prepared sample containers.

Soil samples submitted for laboratory analysis were labeled with the site name and
borehole number, sample depth, date of collection, and other pertinent data. Sample
containers were then packaged to prevent breakage and were placed in an insulated
shipping container packed with ice. Samples for laboratory analysis were shipped via
overnight courier under standard chain-of-custody procedures to SAI in Nashville,
Tennessee.

Upon completion of soil sampling activities at a given location, residual soils
generated during sampling were placed back in the borehole, and the remainder of the
borehole was abandoned with bentonite chips. Plastic sheeting penetrated during
borehole advancement was repaired by placing a 6-foot-square patch of 6-mil plastic
sheeting over the penetration and covering with soil.
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2.2.2 Soil Sample Analysis

A total of 12 primary and 2 replicate soil samples were submitted to SAI in
Nashville, Tennessee, for analysis. Each samples was analyzed for TPH in accordance
with United States Environmental Protection Agency (USEPA) Method SW8015,
modified for DRO and GRO; VOCs in accordance with USEPA Method SW8260B;
and PAHs in accordance with USEPA Method SW8310. A summary of the soil
samples collected during the confirmatory sampling event, and the analyses performed,
is provided in Table 2.1.

2.3 FIELD AND LABORATORY DATA QUALITY ASSURANCE/QUALITY
CONTROL

Laboratory and field QA/QC procedures established for the site were followed to
ensure that the analytical data generated during the January 1999 confirmation sampling
event would be technically sound, statistically valid, and properly documented.
QA/QC requirements are detailed in the SAP (Appendix A). Parsons ES also
preformed a Level III validation of the SWMU 55 analytical data. Results of this
assessment indicate that no data should be rejected based on validation, and that all data
are useable for the purposes intended. A copy of the data quality assessment report has
been provided as Appendix C.

2.3.1 Laboratory QA/QC Procedures and Results

Generated analytical data were evaluated by the test laboratory in accordance with
their internal laboratory QC program, which certifies that the data generated are of
reliable quality. Analytical data quality was measured through a system of analyzing
blanks, spike samples, and standards and statistically evaluating the results. With
respect to the data generated during confirmation sampling, all laboratory QC
parameters were within required acceptance limits.

To ensure product quality, Parsons ES also provided an assessment of the generated
data in accordance with their own internal procedures. Elements of this assessment
included, but were not limited to, the following: sample holding times, analytical
methods used, reporting limits, dilution factors, and consistency between hardcopy and
electronic analytical data deliverables. Based on this assessment, the analytical data
generated during the confirmation sampling event is useable for its intended purpose
(i.e., assessing the degree of remediation attained as a result of bioventing treatment).

2.3.2 Field QA/QC Procedures and Results

To assess the variability due to the sample collection process or inherent in the
media sample, two replicate soil samples were collected in the field during confirmation
sampling. These samples were identified as CB-D1 (replicate of CB-8) and CB-D2
(replicate of CB-7). Each replicate sample was collected at the same time, location,
and depth as its associated primary counterpart, and submitted to the same laboratory
for identical analysis. Relative percent difference (RPD) values were calculated to
evaluate how closely the analytical results between the replicate and primary sample
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agree. In general, there is good agreement between the replicate and primary samples,
as indicated by the relatively low RPDs computed. Relatively high RPD values were,
however, computed for DRO petroleum hydrocarbons and o-xylene for the
replicate/primary samples collected at location CB-7. Based on a review of the
analytical laboratory’s QA/QC data, these differences are likely the result of sample
heterogeneity. It should be noted that there are no established QA/QC limits for RPD
values for replicate samples, and the high RPDs are likely the result of heterogeneity of
the sample matrix.

To identify potential contaminants introduced during sample handling, one trip blank
was collected during confirmation sampling. The trip blank was prepared at the
laboratory and consisted of analyte-free (i.e., reagent/laboratory-grade) water. Upon
preparation the sample was shipped to the sampling site, handled as an environmental
sample during field, and returned to the laboratory accompanying the VOC samples.
The trip blank was analyzed for VOCs in accordance with USEPA Method SW8260B.
No VOCs were detected in the trip blank sample. Analytical results for the trip blank
are included in Appendix D.

A rinseate blank was collected to demonstrate that the decontamination procedure
used to clean the sampling equipment was sufficient (i.e., there was no residual
contamination remaining on the device which might contaminate the next sample). The
rinseate blank was prepared by field personnel at the sampling site by pouring analyte-
free water over the sampling device following sample collection and subsequent
decontamination. Generated rinse solution was collected in the appropriate sample
collection bottles. The rinseate blank was analyzed for VOCs in accordance with
USEPA Method SW8260B. No VOCs were detected in the rinseate blank sample.
Analytical results for the equipment rinseate blank are included in Appendix D.
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SECTION 3
CONFIRMATION SAMPLING RESULTS

The January 1999 confirmation sampling event at SWMU 55 focused on evaluating
the effectiveness of pilot-scale and expanded-scale bioventing soil remediation. The
purpose of this section is to describe confirmation soil sample analytical results and
compare these results with pre-treatment soil contaminant concentrations.

3.1 SOIL ANALYTICAL RESULTS

A total of 12 primary and 2 replicate soil samples were collected during the January
1999 confirmation sampling event and submitted to SAI in Nashville, Tennessee, for
analysis. Each sample was analyzed for TPH (both DRO and GRO) in accordance with
USEPA Method SW8015, VOCs in accordance with USEPA Method SW8260B, and
PAHs in accordance with USEPA Method SW8310 (Table 2.1). Soil analytical results
for TPH, VOCs, and PAHs are summarized in Tables 3.1, 3.2, and 3.3, respectively. Soil
analytical data from SAI are provided in Appendix D.

Field headspace screening data for soil samples collected during confirmation
sampling is summarized in Table 3.1. Headspace VOC readings ranged from 0 to 550
ppmv. The highest concentration (550 ppmv) was exhibited by the sample collected at
location CB-6. Based on these headspace screening data, residual soil contamination
appears to be limited to locations CB-6, CB-7, CB-8, and CB-9, located in the southern
half of the former burn area (Figure 2.1). Headspace readings at these locations ranged
from 15 ppmv (CB-9) to 550 ppmv (CB-6).

3.1.1 Total Petroleum Hydrocarbons

Concentrations of both DRO and GRO petroleum hydrocarbons were detected in the
soil samples collected during the confirmation sampling event (Table 3.1). The highest
concentrations were detected in the southwestern portion of the former burn area. DRO
petroleum hydrocarbons were detected in soil samples collected at all 12 locations at
concentrations ranging from a laboratory-estimated concentration of 3.71J mg/kg to 8,940
mg/kg. The primary soil sample collected at location CB-7 exhibited the highest DRO
concentration (8,940 mg/kg) and the associated replicate sample exhibited a
concentration of 971 mg/kg. Elevated DRO concentrations were also observed at CB-3
(513 mg/kg) and CB-6 (6,620 mg/kg). DRO concentrations at all other locations were
low, ranging from 3.71J to 116 mg/kg. GRO petroleum hydrocarbons were detected in
soil samples collected at locations CB-3, CB-6, and CB-7. GRO concentrations ranged
from 1.2 mg/kg to 582 mg/kg (Table 3.1). The primary soil sample collected at
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location CB-7 exhibited the highest concentration (582 mg/kg); the associated replicate
sample exhibited a concentration of 421 mg/kg. Borehole CB-7 was located in the
southwestern portion of the former burn area (Figure 2.1).

3.1.2 Volatile Organic Compounds

Thirteen VOCs were detected in the collected soil samples. Detectable
concentrations were limited to samples collected at locations CB-5, CB-6, CB-7, CB-8,
CB-9 and CB-11 (Table 3.2). VOCs were detected at very low concentration (only
slightly above quantitation limits) at all locations except for CB-6, CB-7, and CB-9,
where concentrations of some constituents exceeded 25 micrograms per kilogram
(ug/kg). CB-6, CB-7, and CB-9 are located in the southern and southwestern portions
of the former burn area (Figure 2.1). These detected VOCs and their reported
concentrations are discussed below.

« 1,2,4-Trimethylbenzene (TMB) was detected in soil samples collected at locations
CB-6, CB-7, CB-8, and CB-9. These samples exhibited concentrations ranging
from a laboratory-estimated 3.5J pg/kg to 707 pg/kg. The highest concentration
was exhibited by the sample collected at location CB-6 (707 ug/kg). The
replicate soil sample collected at location CB-7 exhibited a concentration of 48.8
ug/kg; however, the compound was not detected in the associated primary sample
at the quantitation limit of 8.2 pg/kg. The primary soil sample collected at
location CB-8 exhibited a laboratory-estimated concentration of 3.5 pg/kg;
however, no detectable concentration was exhibited in the associated replicate
sample at the quantitation limit of 8.2 ug/kg (Table 3.2).

« 1,3,5-TMB was detected in soil samples collected at locations CB-6, CB-7, and
CB-9. These samples exhibited concentrations ranging from 4.7 to 241 ng/kg.
The highest concentration was exhibited by the sample collected at location CB-6
(241 pg/kg). The primary soil sample collected at location CB-7 exhibited a
concentration of 116 pg/kg; however, no detectable 1,3,5-TMB concentration
was exhibited in the associated replicate sample at the quantitation limit of 3.7

pg/kg.

« 4-Isopropyltoluene was detected only in the soil sample collected at location CB-
6. This sample exhibited a concentration of 224 ng/kg.

« Benzene was detected only in the soil sample collected at location CB-9. This
sample exhibited a concentration of 10.5 pug/kg.

. Ethylbenzene was detected in soil samples collected at locations CB-6, CB-8, and
CB-9 at concentrations ranging from 3.5 to 86.2 pg/kg (Table 3.2). The highest
concentration was exhibited by the sample collected at location CB-6 (86.2
pg/kg). The primary soil sample collected at location CB-8 exhibited a
concentration of 3.5 pg/kg; however, no detectable concentration was exhibited
in the associated replicate sample at the quantitation limit of 3.5 ng/kg.
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. Isopropylbenzene was detected in soil samples collected at locations CB-6 and
CB-9 at laboratory-estimated concentrations of 3.5 pg/kg and 46 pg/kg,
respectively.

« m,p-Xylene was detected in soil samples collected at locations CB-6, CB-8, and
CB-9. These samples exhibited concentrations ranging from 4.7 to 132 pg/kg.
The highest concentration was exhibited by the sample collected at location CB-6
(132 pg/kg). The primary soil sample collected at location CB-8 exhibited a
concentration of 4.7 pg/kg; these xylene isomers were not detected in the
associated replicate sample at the quantitation limit of 3.5 pg/kg.

. o-Xylene was detected in soil samples collected at locations CB-7 and CB-9.
These samples exhibited concentrations ranging from 5.8 to 51.8 ng/kg. The
primary soil sample collected at location CB-7 exhibited the highest concentration
(51.8 upg/kg). The replicate sample collected at this location exhibited a
concentration of 20.7 pg/kg.

« Methylene chloride was detected in soil samples collected at locations CB-5 and
CB-11 at concentrations of 4.8 and 10.1B pg/kg, respectively.

« n-Propylbenzene was detected in soil samples collected at locations CB-6 and CB-
9 at concentrations of 121 and 7 ng/kg, respectively.

. sec-Butylbenzene was detected only in the soil sample collected at location CB-6.
This sample exhibited a concentration of 51.7 pg/kg.

« t-Butylbenzene was detected only in the soil sample collected at location CB-6.
This sample exhibited a laboratory-estimated concentration of 11.5J pug/kg.

« Toluene was detected in soil samples collected at locations CB-8 and CB-9 at
laboratory-estimated concentrations of 2.4J pg/kg and 8.1 pg/kg, respectively.
The primary soil sample collected at location CB-8 exhibited a laboratory-
estimated concentration of 2.4 ug/kg; no detectable concentration was exhibited
in the associated replicate sample at the quantitation limit of 5.9 pg/kg.

3.1.3 Polynuclear Aromatic Hydrocarbons

Twelve PAHs were detected in the soil samples collected during the confirmation
sampling event (Table 3.3). Detectable concentrations were limited to samples
collected at locations CB-5, CB-6, CB-7, CB-8, and CB-9. PAHs were detected at
very low concentrations (only slightly above the quantitation limits) at CB-5, but were
detected at concentrations of 100 pg/kg or greater at CB-6, CB-7, CB-8 and CB-9,
located in the southern half of the former burn area (Figure 2.1). These compounds,
and associated concentrations exhibited in the collected samples, are discussed below.

. Benzo(a)anthracene was detected only in the soil sample collected at location CB-
9. This sample exhibited a concentration of 198 ug/kg.
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Benzo(a)pyrene was detected in soil samples collected at locations CB-5, CB-6,
and CB-9. These samples exhibited concentrations ranging from 8 to 310 ng/kg.
The highest concentration was exhibited by the sample collected at location CB-9

(310 pg/kg).

Benzo(b)fluoranthene was detected in soil samples collected at locations CB-6 and
CB-9 at concentrations of 8 and 271 pg/kg, respectively.

Benzo(g,h,i)perylene was detected only in the soil sample collected at location
CB-9. This sample exhibited a laboratory-estimated concentration of 221J pg/kg.

Benzo(k)fluoranthene was detected only in the soil sample collected at location
CB-9. This sample exhibited a concentration of 148 pg/kg.

Chrysene was detected only in the soil sample collected at location CB-9. This
sample exhibitcd a laboratory-estimated concentration of 279J pg/kg.

Fluoranthene was detected in soil samples collected at locations CB-5, CB-6, and
CB-9. These samples exhibited concentrations ranging from 14 pg/kg to 655J
ug/kg. The highest concentration was exhibited by the sample collected at
location CB-9 (655 pg/kg).

Fluorene was detected only in the replicate soil sample collected at location CB-8.
This sample exhibited a laboratory-estimated concentration of 9J pg/kg. No
detectable concentration was exhibited in the associated primary sample at the
quantitation limit of 8 ug/kg.

Indeno(1,2,3-cd)pyrene was detected only in the soil sample collected at location
CB-9. This sample exhibited a laboratory-estimated concentration of 224J pg/kg.

Naphthalene was detected in soil samples collected at locations CB-6, CB-7, and
CB-8. These samples exhibited concentrations ranging from 100 pg/kg to 585J
ng/kg. The primary soil sample collected at location CB-7 exhibited the highest
concentration (585J pg/kg); no detectable concentration was exhibited in the
associated replicate sample at the quantitation limit of 40 ug/kg. The replicate
soil sample collected at location CB-8 exhibited a concentration of 100 ng/kg;
however, no detectable concentration was exhibited in the associated primary
sample at the quantitation limit of 39 ng/kg.

Phenanthrene was detected only in the soil sample collected at location CB-9.
This sample exhibited a laboratory-estimated concentration of 66J pg/kg.

Pyrene was detected only in the soil sample collected at location CB-9. This
sample exhibited a laboratory-estimated concentration of 279 ng/kg.
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3.2 COMPARATIVE ASSESSMENT

The primary purpose of this sampling effort was to assess the degree of soil
remediation that has occurred as a result of pilot-scale and expanded-scale bioventing
treatment at the project site. In the absence of identified contaminants of concern in
vadose zone soils, an effective way to assess the remediation that has occurred is to
compare the concentrations of contaminants in site soils before and after remediation.
Table 3.4 provides a comparison of pre- and post-bioventing soil analytical results for
TPH, BTEX, and PAHs. Pre-expanded-scale bioventing contaminant levels are based
on data for soil samples collected by Parsons ES in November 1993 following one year
of pilot scale operations (AFCEE, 1994), soil samples collected by Radian (1998) in
November 1996 during RFI activities, and soil samples collected by Parsons ES
(1997b) in February 1997 prior to expanded-scale bioventing system startup. To
increase the accuracy of this assessment, most confirmatory soil samples were collected
at approximately the same locations and depths as previously collected samples.
Exceptions to this include the sample collected from borings CB-1 and CB-10 (see
Section 2.1). No comparative data are available for either of these locations.

Comparing pre- and post-bioventing soil analytical results, significant reductions in
TPH concentrations were observed at two (CB-8 and CB-9) of the ten confirmatory
sampling locations for which comparisons are made. No significant reduction in TPH
concentrations was observed at locations CB-3, CB-6, and CB-7. In fact, TPH
concentrations appear to have increased at these locations. This increase is possibly the
result of changing groundwater levels smearing dissolved petroleum hydrocarbons into
soil at and just above the capillary fringe. Also, the organic contaminants are
distributed non-uniformly in soils, and the confirmation samples may simply have been
collected from areas where higher concentrations were present. The remaining
locations exhibited TPH concentrations at or near the quantitation limit. BTEX
concentrations have been significantly reduced to non-detectable or very low
concentrations at all locations for which comparisons could be made. These reductions
are most apparent at locations CB-3, CB-7, CB-8, and CB-9. PAH concentrations were
observed to have decreased at all sampling locations except location CB-9. No
significant reduction in PAH concentrations was observed at location CB-9 (Tables 3.3
and 3.4).

The overall reduction in soil fuel hydrocarbon concentrations, as summarized in
Table 3.4 indicates that operation of the expanded-scale bioventing system is effectively
reducing residual fuel hydrocarbon concentrations in site soils. Localized areas of
higher contaminant concentrations persist in the vicinities of CB-6, CB-7, and CB-9,
which are in an area that has only been subject to expanded-scale bioventing treatment.
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SECTION 4
CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

Bioventing treatment of vadose zone soils at SWMU 55 have significantly reduced
the concentrations of BTEX, PAHs, and TPH in vadose zone soils. Based on the June
1998 data, residual BTEX and TPH compounds in site soils have been greatly reduced
as the result of bioventing remediation. Although aerobic biodegradation rates are still
significant at several locations, soil gas conditions indicate that the discrete contaminant
interval, located from the ground surface to the water table (at an average depth of
approximately 4 feet below ground surface), is being treated by air injection bioventing.
Static oxygen concentrations may become deficient (<5 percent) within portions of the
site without continued bioventing; however, soil gas TVH and BTEX concentrations
are very low at most locations, indicating that little residual fuel contamination remains
to be treated.

Based on analytical data for soil samples collected during the January 1999
confirmation sampling event, bioventing treatment at SWMU 55 has significantly
reduced the concentration of petroleum hydrocarbons contamination in vadose zone
soils (i.e., those soils encountered from ground surface to a depth of approximately 4
feet bgs). Data generated during the soil gas sampling and respiration testing conducted
at the site in June 1998 support this conclusion (Parsons ES, 1998b). Areas exhibiting
elevated concentrations of petroleum hydrocarbon contamination, persist within the
southern half of the former burn area. Remediation appears to be completed in soils in
the northern half of the former burn area.

No significant reduction in TPH concentrations were observed at locations CB-3,
CB-6, and CB-7. In fact, TPH concentrations appear to have increased at these
locations. These increases are likely the result of changing groundwater levels
smearing free-phase or dissolved petroleum hydrocarbons into the capillary-fringe soils,
and the result of soil sample heterogeneity. The remaining locations exhibited TPH
concentrations at or near the quantitation limit. Fuel VOCs, which are most susceptible
to aerobic biodegradation, experienced the most significant reductions. BTEX
concentrations have been significantly reduced to non-detect or very low concentrations
at all locations for which comparisons were made. These reductions are most apparent
at locations CB-3, CB-7, CB-8, and CB-9. With the exception of location CB-9, PAH
concentrations were observed to have decreased at all sampling locations. No
significant reduction in PAH concentrations was observed at location CB-9. Where
detected, PAH compounds were present at relatively low concentrations. The overall
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reduction in soil fuel hydrocarbon concentrations indicates that operation of the
expanded-scale bioventing treatment system is effectively reducing residual fuel
hydrocarbon concentrations in site soils.

4.2 RECOMMENDATIONS

Parsons ES recommends that Charleston AFB continue to operate the existing
bioventing system until the CMS has been approved by the SCDHEC. Sustained
bioventing system operation will continue to oxygenate soils and enhance aerobic
biodegradation of residual petroleum hydrocarbon contamination that could continue to
leach from the contaminant zome into site groundwater. In addition, continued
bioventing system operation will promote oxygen delivery to the saturated zone through
diffusion. If the SCDHEC approves the CMS as currently written (i.e., no
contaminants of concern in vadose zone soils), then the bioventing system can be shut
off and dismantled.
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ACRONYMS AND ABBREVIATIONS

AFB Air Force Base

AFCEE Air Force Center for Environmental Excellence
bgs below ground surface

BTEX benzene, toluene, ethylbenzene, and xylenes
CES/CEVR Civil Engineering Squadron, Environmental Group
cfm cubic feet per minute

CMS Corrective Measures Study

COC constituent of concern

COPC chemical of potential concern

DRO diesel-range organics

ES Engineering-Science, Inc.

ft/day feet per day

ft/ft foot per foot

ft2/day square feet per day

GRO gasoline-range organics

HSWMB Hazardous and Solid Waste Management Bureau
ICM Interim Corrective Measure

IRP Installation Restoration Program

mg/kg milligrams per kilogram

MP monitoring point

NFRAP no further response action planned

PAH polynuclear aromatic hydrocarbon

Parsons ES Parsons Engineering Science, Inc.

PCE perchloroethene

PID photoionization detector

ppmv parts per million, volume per volume

QC quality control

Radian Radian International, LLC

RBC risk-based concentration

RBCA risk-based corrective action

RBSL risk-based screening level

RCRA Resource and Conservation Recovery Act

RFI RCRA Facility Investigation

RI/FS remedial investigation/feasibility study

SAIC Science Applications International Corporation
SAP sampling and analysis plan

SCDHEC South Carolina Department of Health and Environmental Control
SSL soil screening level

SVOC semivolatile organic compound

SWMU solid waste management unit

TCE trichloroethene

TPH total petroleum hydrocarbons

TRPH total recoverable petroleum hydrocarbons
TVH total volatile hydrocarbons

TVHA total volatile hydrocarbon analyzer

US United States

USEPA US Environmental Protection Agency

VOC volatile organic compound

\A%Y vent well
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SECTION 1
INTRODUCTION

This confirmation soil sampling and analysis plan (SAP) for solid waste management
unit (SWMU) 55 at Charleston Air Force Base (AFB), South Carolina, was prepared by
Parsons Engineering Science, Inc. (Parsons ES) for submittal to the South Carolina
Department of Health and Environmental Control (SCDHEC); the US Air Force Center
for Environmental Excellence (AFCEE), Brooks AFB, Texas; and the 437 Civil
Engineering Squadron, Environmental Group (CES/CEVR), Charleston AFB, South
Carolina. SCDHEC regulates compliance with the Resource Conservation and
Recovery Act (RCRA) program under which SWMU 55 is listed on Charleston AFB’s
RCRA Part B Permit. SWMU 55, a former fire training area, also is known as
Installation Restoration Program (IRP) Site FT-03, and has been referenced as such in
many previous documents related to the investigation and remediation of the site.

The SAP is intended to guide soil sampling at the former fire training area to
document the effectiveness of the bioventing system being used as an interim corrective
measure (ICM) at SWMU 55. The proposed soil samphng described in Section 4,
targets petroleurn hydrocarbons and chlorinated organic compounds in vadose zone
soils in the vicinity of the former fire training area. This SAP does not address
groundwater or other contaminated media at the site. A RCRA Facility Investigation
(RFI) was completed by Radian International, LLC (Radian, 1998) in 1997, a
Corrective Measures Study (CMS) was developed, and groundwater remediation
consisting of engineered systems and natural attenuation is being implemented. The
objective of the proposed soil sampling program is to obtain soil analytlcal data after air
injection bioventing to estimate the contaminant reductions achieved using bioventing as
the ICM, and based on this information determine the need for continued bioventing.
This SAP details the sampling and analysis procedures to be used during this soil
sampling event, which was initially proposed in the Final Interim Measures Work Plan,
Expanded Bioventing System, SWMU 55 (IRP Site F1-03), Charleston Air Force Base,
South Carolina (Parsons ES, 1997a).

SWMU 55 is the location of former Fire Protection Training Area 03, where a
variety of flammable wastes were poured into an unlined, bermed area and ignited for
fire fighting exercises. The primary waste burned at the site was JP-4 jet fuel, although

other types of waste fuels and flammable liquids also may have been used (Haliburton
NUS, 1995). In 1992, an initial bioventing pilot test was initiated at SWMU 55 under
an AFCEE nationwide bioventing demonstration program. The pilot-scale bioventing
program achieved significant reductions in concentrations of petroleum hydrocarbon
compounds in soils. Based on these results, SWMU 55 was selected as a site for the
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AFCEE Extended Bioventing Program. This ongoing program involves 52 in situ
bioventing sites at 32 military installations nationwide, and provides funding for pilot-
and full-scale bioventing system installations, and extended operation of installed
bioventing systems. The program allows completion of confirmatory soil sampling and
site closure documents if extended bioventing testing results indicate adequate site
remediation has been achieved. An expanded bioventing system was installed at
SWMU 55 in 1997 to remediate the remaining hydrocarbon-contaminated soils in and
around the fire training area. The expanded system was implemented as a RCRA ICM
and has been operated almost continuously since May 1997.

This SAP consists of nine sections, including this introduction. Section 2 includes a
site description, history, and summaries of previous investigations and remediation
activities. Section 3 summarizes risk-based screening levels (RBSLs) and related
regulatory cleanup guidelines. A detailed SAP is presented in Section 4. Analytical
results will be presented in a sampling report as described in Section 5. Section 6 lists
Charleston AFB support requirements, and Section 7 presents the proposed project
schedule. Air Force, regulatory, and contractor points of contact are provided in
Section 8, and the cited references are provided in Section 9.
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SECTION 2
SITE DESCRIPTION

2.1 SITE LOCATION AND HISTORY

SWMU 55, also referred to as IRP Site FT-03 (Fire Protection Training Area No.
3), is located in the extreme southeastern part of Charleston AFB (Figure 2.1). The
site layout is shown on Figure 2.2. The 2-acre site was once used for controlled
burning of flammable wastes during base fire training exercises. During its operation,
the facility consisted of a steel tank used as a mock aircraft surrounded by an earthen
berm and lined with limestone gravel. A concrete building was located outside the
bermed area at the southwestern corner of the site. During fire training exercises,
flammable liquids were sprayed on these structures and on the ground, ignited, and
then extinguished using various agents such as aqueous film-forming foam, halon, and
dry chemicals. It is reported that JP-4 jet fuel was the primary flammable liquid
burned at the site; however, it is believed that other industrial wastes may have been
burned when the facility was first established (Halliburton NUS, 1995). The site has
not been used for fire training exercises since the early 1980s. It is currently
overgrown and heavily wooded around its perimeter. The steel tank, concrete building,
and remnants of the earthen berm are still present at the site.

2.2 SITE GEOLOGY AND HYDROGEOLOGY

A more detailed discussion of the site lithology and hydrogeology can be found in
‘the Draft Interim Bioventing Pilot Test Results Report for Fire Protection Training Area
IRP Site FT-03, Charleston AFB, South Carolina (Engineering-Science, Inc. [ES],
1993), and the Phase Il RCRA Facility Investigation Report, Charleston AFB, South
Carolina (Halliburton NUS, 1995). Charleston AFB is located in the Lower Coastal
Plain physiographic province of South Carolina. Sediments beneath the base are
characterized as a thick sequence of interbedded sands, silts, and clays formed by
fluvial and marine processes. These interbedded layers are grouped into regional
formations and aquifers based on lithologic and water quality characteristics. Surficial
soils around the base are generally sandy and highly permeable at shallow depths, but
may contain zones of clay and organic deposits. The area is marked by low
geomorphic relief.

The subsurface lithology was characterized across the site during previous
investigations (ES, 1993; Halliburton NUS, 1995; Radian, 1998). The shallow

subsurface material was identified as part of the Ladson Formation, which consists of a
fine- to medium-grained sand with traces of silt, intermittent clays, and some clay
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stringers. The Cooper Marl Formation forms the base of the surficial aquifer, and was
identified from 38 to 55 feet below ground surface (bgs) in borings at the site.
Unsaturated soils in the vicinity of SWMU 55 are primarily silty sand with traces of silt
and clay. Fill material consisting of silt, sand, and crushed aggregate was encountered
within the berm that surrounds the burn area (Halliburton NUS, 1995). Remnants of
the berm, which was constructed of soil and limestone aggregate, are still present at the
site. The berm hinders surface drainage from the burn area, which often contains
several inches of water after precipitation events. A channel was cut in the berm in
1997 to facilitate drainage and enhance the effectiveness of the installed bioventing
system (Parsons ES, 1997a and b).

Groundwater in the surficial aquifer is encountered at an average depth of 4 feet bgs
in the vicinity of the burn area on IRP Site FT-03. The surficial aquifer consists of a
silty sand matrix. Precipitation is the primary mode of aquifer recharge at the site.
The water table fluctuates in response to precipitation and exhibits seasonal elevation
changes. After extended periods of precipitation, the water table has been observed as
shallow as 2 feet bgs in the burn area (ES, 1993).

The predominant direction of shallow groundwater flow is to the south and southeast
toward a tributary of Filbin Creek. Potentiometric maps provided in the RFI/CMS
indicated little seasonal variation with respect to groundwater flow direction (Radian,
1998). For the northern portion of the site (upgradient) an average groundwater
gradient of approximately 0.011 foot per foot (ft/ft) was reported (Radian, 1998). For
the southern portion of the site (downgradient) an average groundwater gradient of
approximately 0.024 fu/ft was calculated (Radian, 1998). An aquifer transmissivity
value of 809 square feet per day (ft*/day) was calculated using results of two pump tests
conducted at the site (Halliburton NUS, 1995). Aquifer storativity ranged from 0.016
to 0.00006, with an average value of 0.0006. An average hydraulic conductivity of 21
feet per day (ft/day) was calculated, based on an aquifer thickness of 38 feet. Using
these data and an estimated effective porosity of 0.30, the average linear groundwater
flow velocity in the vicinity of IRP Site FT-03 is 1.1 ft/day, or 380 feet per year
(Halliburton NUS, 1995).

2.3 PREVIOUS INVESTIGATIONS
2.3.1 Previous Remedial Investigations and RFI/CMS Activities

A total of 17 groundwater monitoring wells have been installed at SWMU 55
(Figure 2.2). Seven of the wells were installed from 1985 through 1990, during two
phases of remedial site investigations executed by Science Applications International
Corporation (SAIC) and by Versar, Inc. As referenced in the Phase II remedial
investigation/feasibility study (RI/FS) stage 2 report (Versar, Inc., 1992), five of the
original wells (3-1 through 3-5) reportedly had submerged well screens during several
water level measuring events. Wells 3-6 and 3-7 were installed with screens reportedly
_above the water table. In addition to the monitoring well installation and sampling,
other activities performed during this period included soil sampling, sediment
sampling, surface water sampling, aquifer testing, and a soil gas survey. Total
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petroleun hydrocarbon (TRPH) concentrations as high as 7,770 milligrams per
' kilogram (mg/kg) were detected in shallow soils during these earlier investigations.

From 1992 through 1994, three additional monitoring wells (3-8, 3-9, B-7) were
installed at the site by Halliburton NUS (1995) during a base-wide RFI. Well 3-8 was
installed between wells 3-3 and 3-6 to further delineate groundwater contaminants in
the downgradient direction. Well B-7 was installed upgradient from SWMU 55 to
monitor background groundwater conditions. Well 3-9, installed during 1994, was
constructed as a deep well aad is screened across the lower 10 feet of the surficial
aquifer to assess groundwater quality near the base of the surficial aquifer. Halliburton -
NUS conducted additional soil, sediment, and groundwater sampling and aquifer testing
during the 1992-1994 RFI.

Radian (1998) completed additional RFI activities and conducted a CMS for SWMU
55 in 1996 and 1997. This investigation filled data gaps and completed the RFI
investigations at the site. Additional soil and groundwater investigations were
conducted at the site, including a groundwater screening survey using direct-push
technology sampling methods. Seven additional monitoring wells (3-10 through 3-16)
were installed and sampled during this time. Surface and subsurface soil samples were
collected at four sampling locations (SB-01 through SB-04) within the historical burn
area in November 1996 during the RFI. Several polynuclear aromatic hydrocarbons
(PAHs), total petroleum hydrocarbon (TPH) fractions, and metals were detected in soil
above their respective RBSLs. These results are presented in the Draft Final RFI/CMS
Report for SWMU 55, Fire Training Area No. 3, Charleston AFB, South Carolina
(Radian, 1998). Detections of TPH and volatile organic compounds (VOCs) at soil
sampling locations SB-01 through SB-04 are summarized in Table 2.1, and detections
of PAHs are summarized in Table 2.2. The draft final RFI/CMS report determined
that there are no constituents of concern (COCs) in site soils or sediments. The draft
final RFI/CMS report is currently being reviewed by SCDHEC, and has not yet been
approved by them.

2.3.2 Initial Bioventing Pilot Test

Parsons ES (formerly Engineering-Science, Inc. [ES]) performed an initial
bioventing pilot test at the site. During October 1992, a horizontal air-injection vent
well (VW-1) and four vapor monitoring points (MPA, MPB, MPC and MPD) were
installed on the north side of the burn area. Figure 2.3 shows the location of the pilot
test components. From November 1992 through November 1993, the bioventing pilot
test was performed at IRP Site FT-03 to determine if in situ bioventing would be a
feasible cleanup technology for the hydrocarbon-contaminated soils in the vadose zone.
Due to the successful results of the pilot test, operation of the pilot-scale system
continued for several more years. Further details on the pilot test procedures and results
are presented in the Draft Interim Bioventing Pilot Test Results Report for Fire
Protection Training Area Site FT-03, Charleston AFB, South Carolina (ES, 1993). A
summary letter report of the pilot test results was provided by AFCEE (1994) to the
base.
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TABLE 2.1
PREVIOUS SOIL ANALYTICAL RESULTS FOR TPH AND VOCs
SWMU 55 (IRP SITE FT-03)
CHARLESTON AFB, SOUTH CAROLINA

Previous Analyted

Sample Sample Depth TVPH TEPH TRPH Benzene Toluene Ethylbenzene Xylenes TCE Cis-1,2-DCE PCE  Vimylchloride
Location (fectbgs)  Date  (mgke)’ (mofke) (mgks) (ugke)’ (uoke) (ugke)  (uoke) (uoke) (uoke)  (uoke)  (ug/ke)

Bioventing Pilot Test (Parsons ES)”

Vw1 3.54.5 Oct-92 i — 1,100 73007 2,600 1,600 4,600 — — — —
vwl 3.54.5 Nov-93 — - 170 2.7U0 27U 27U 3.8U — -— — -
MPA 2.5-3.5 Oct-92 — — 51 720U 2,700 600U 1,300 — — —— —
MPA 2.5-3.5 Nov-93 — — 12 0.6U 0.6U 0.6U 0.6U - _— —_ —
MPD 3-4 Oct-92 - —_— 2,200 1,400U 11,1000 1,600U 2,100U0 —_— —— — —
MPD 3-4 Nov-93 — —_ 2,200 540U 540U 540U 750U -— —_ —_ —
RFI Soil Sampling (Radian)"

SBO1 0-1 Nov-96 7.13 NDY — 0.746U 0.733U 1.05U 3.50U 0.948U 0.498U 1.05U 1.91U
SBO1 3-4 Nov-96 613 151 —_ 174 120 751 421 4,66U 2.45U0 5170 9.4U
SB0O2 0-1 Nov-96 7.46 220 —_ 29~ 24.8 221 437 044978 4.697 1.04U 1.88U
SB02 34 Nov-96 2.03 80.5 — 127 167 53.5 28.2 4.84U 2.54U 5.36U 9.75U
SB03 0-1 Nov-96 15.2 40.2 - 11.8 36.7 1.01U 5.57 0.911U 0.479U 1.01U 1.84U
SBO3 34 Nov-96 0.191JB 1.75B - 6.73 18.6 0.3227 4.59 0.957U 0.503U 1.06U 1.93U
SB04 0-1 Nov-96 0.860 20.8 od 12.2 22.6 6.68 7.55 0.8787 0.482U 1.02U 1.85U
SB04 34 Nov-96 0.148JB  6.51 — 5.87 18.8 1.03U 4.35 0.933U 0.490U 1.03U 1.88U

Expanded-Scale Bioventing (Parsons ES)¥

MPE 34 Feb-97 106 138 -— 17.5 21.1 270 358.7 5.55U 5.55U  5.55U 2.22U0
MPF 2.5-3.5 Feb-97 1,670 4,220 - 581U 58.1U 1,580 2,160 581U 581U 581U - 233U
MPG 2.5-3.5 Feb-97 513 2,010 — 557U 1,230 4,760 17,560 557U 557U  S5TU 223U
MPH 1.5-2.5 Feb-97 0.4 25.6 — 269 5770 28.6 63.2 5770 5770 577U 231U
MPJ 34 Feb-97 0.38 10U - 7.65 6.00U 15.0 56.1 6.00U 6.00U  6.00U 2.4U

Note: Results for most of the analytes that have been detected are presented in this table. Sec-butylbenzene, n-butylbenzene, methylene chloride,
1,2,4-TMB, 1,3,5-TMB, isopropylbenzene, p-isopropyltoluene, and n-propy tbenzene have been d d above the method detection limit (Radian, 1998).

¥ TVPH (total volatile petroleumn hydrocarbons) and TEPH (total extractable petroleumn hrydrocarbons) by USEPA Method SW8015M;

TRPH (total recoverable petroleum hydrocarbons) by USEPA Method 418.1 (1992-1993) or USEPA Method SW8015M (1996);

VOCs by USEPA Method SW8020A (1992-1993) or SW8260 (1996-1997); TCE (trichloroethene); DCE (dichlorocthenc); PCE (tetrachlorocthene).
¥ bgs = below ground surface.
¢ mg/kg = milligrams per kilogram.
¥ Lg/kg = micrograms per kilogram.
¥ Soil samples collected in October 1992 (prior to pilot testing) and November 1993 (after 1-year of testing) by Engineering-Science, Inc. (AFCEE, 1994).
¥ _ = not analyzed.
¥ {7 = analyte not detected above the method detection limit shown.
¥ Soil samples collected in Novermber 1996 by Radian International, LLC, prior to expanded-scale bioventing system startup (Radian, 1998).
¥ ND = analyte not detected (method detection limit is unavailable).
¥ B = compound also detected in the blank; J = compound detected above method detection limit but below the practical quantitation limit. Reported concentration

is a laboratory estimate.
¥ Soil samples collected in February 1997 by Parsons ES, prior to expanded-scale bioventing system startup (Parsons ES, 1997b).
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Soil and soil gas data collected before and after the pilot test confirmed significant
fuel contaminant reduction in the pilot test treatment area. Soil results are provided in
Table 2.1, and soil gas results are provided in Table 2.3. Laboratory results showed
significant reductions in total volatile hydrocarbons (TVH) in soil gas, and significant
reductions in TRPH concentrations in soil. Initial concentrations of benzene, toluene,
ethylbenzene, and xylenes (BTEX) in the soil and soil gas were low at the site. BTEX
concentrations were reduced to nondetectable levels in all soil and soil gas samples that
were collected at the end of the pilot test. In addition, the pilot test demonstrated that
significant oxygen utilization and biodegradation were continuing in the pilot test area,
and that continued bioventing would promote additional fuel biodegradation.

2.3.3 Expanded Bioventing System

The success of the bioventing pilot test at this site supported the recommendation for
an expanded (full-scale) bioventing system as the most economical approach for
remediating the remaining hydrocarbon-contaminated soils at SWMU 55.  The
expanded bioventing system was designed to remediate soil contamination in the
unsaturated zone, which also is expected to reduce leaching of BTEX and other soluble
contaminants to groundwater by removing the primary source of these contaminants.
Bioventing is currently being implemented as an ICM in support of other CMS
recommendations for the site. The technology currently is being used to reduce the
source of organic fuel compounds in groundwater and as a means to further reduce
potential risks associated with contaminants at this site. The RFI risk assessment
conducted by Radian concluded that the risks to human health from soil contamination
are low at SWMU 55. The CMS prepared by Radian (1998) proposed continued
bioventing as the only corrective action required for site soils.

The expanded bioventing system consists of one new 4-inch-diameter horizontal VW
(VW-2), six new monitoring points (MPE, MPF, MPG, MPH, MPI and MPJ), a new
blower system, and associated piping, controls, and electrical service. Figure 2.3
shows the locations of the bioventing system components. The four existing permanent
MPs installed during previous pilot testing efforts (MPA, MPB, MPC, MPD) were
retained to monitor system performance. The original pilot test vent well (VW-1) also
was incorporated into the full-scale system for air injection.

The new system was installed by Parsons ES and subcontractors during three
mobilizations occurring between February and May 1997. The system at IRP Site FT-
03 was installed as described in the Final Interim Measures Work Plan, Expanded
Bioventing System, SWMU 55 (IRP Site FT-03), Charleston Air Force Base, South
Carolina (Parsons ES, 1997a). There were no deviations from the work plan during
system installation.

2.3.3.1 Soil and Soil Gas Sampling
Five baseline soil samples and five baseline soil gas samples were collected by

Parsons ES for laboratory analysis during expanded system installation and prior to
system startup. Additionally, five soil gas samples were collected for laboratory
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TABLE 2.3
SOIL GAS FIELD AND LABORATORY ANALYTICAL RESULTS
) SWMU 55 (SITE FT-03)
CHARLESTON AFB, SOUTH CAROLINA

Field Screening Data Laboratory Analytical Data®
Sample Carbon Ethyl-
Sample Depthb/ Sampling  Oxygen  Dioxide TVHd TVH Benzene Toluene benzene Xylenes
Location (ft bas) Date (percent) (percent) (ppmv) (ppmv) (ppmv)  (ppmv)  (ppmv)  (ppmv)
MPA 3.5 11/10/92 0.0 82 5,000 27 0.002U 0.002U 0.002U  0.002U
5/13/93 0.0 5.1 64 — — — — _
11/11/93 — -— — 047 0.002U 0.002U 0.002U 0.002U
MPB 3.5 11/10/92 0.0 7.8 1,400 i - — - _
5/13/93 0.0 3.5 56 —_ — — — _
4/25/97 18.5 0.8 170 — — — — —_—
6/23/98 14.3 8.4 32 - — — — —
MPC 32 11/10/92 0.0 6.3 200 — — — —_ —
5/5/93 0.0 3.0 160 — —_ — — —
11/11/93 —_ - —_ 0.78 0.002U 0.002U 0.002  0.002U
4/25/97 10.5 1.8 140 —_ — — — —
MPD 3.9 11/10/92 0.0 8.4 >20,000 — — — — —
5/16/93 0.0 6.8 164 790 0.04U 0.04U 0.12 0.22
11/11/93 -— —_ —_ 13 0.002U 0.002U 0.002U  0.002U
4/25/97 15.2 1.5 140 — — — —_ —_
6/23/98 5.0 13.9 76 - — — — o
MPE 32 4725197 0.5 8.0 4,200 10,000 20M7 120M 31 36
6/23/98 2.0 >257 3,600 3,300 1.9 03507 21 60M
MPF 33 425197 0.0 7.8 2,000 3,000 4 8 16 2™
6/23/98 0.0 15.0 180 100 0.17 0.0095U 0.32 1.4M
MPG 33 4/25/97 2.0 7.00 5,600 9,600 25M 100M 37 90
6/23/98 0.0 19.0 1,080 950 0.20 0.080U 6.5 1™
MPH 2.8 4125197 34 6.5 8,200 8,200 47 14 10 2M
6/23/98 0.0 13.0 90 36/35% 0.18/0.16 0.0029U/ 0.46/0.45 .6M/1.TM
0.0029U
MPI 3 4/25/97 038 7.0 5,400 —_ — — — —
6/23/98 10.9 9.2 30 — — J— — —
MPJ 3 4125197 22 75 4,800 6,300 24 . 14 3 5
6/23/98 3.9 19.0 110 85 0.23 0.012U 0.092 0.25M
MW3-13 5.8-7 4125197 0.0 43 8,000 — — — — —
6/23/98 0.9 18.0 220 —_ — — — —_

¥ | aboratory analysis of soil gas performed using USEPA Method TO-3, referenced to jet fuel (molecular weight = 156)
Y ft bgs = feet below ground surface.

¢ TVH=total volatile hydrocarbons; ppmv = parts per million, volume per volume.

4 _ = not analyzed.

¢ M= Laboratory reported value may be biased due to apparent matrix interferences.

7 5 = denotes field measurement greater than maximum meter reading.

¥ U = compound analyzed for , but not detected. Number shown represents the laboratory method detection limit.

¥ primary/replicate sample results.
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analyses after the expanded system had operated for 1 year and had then been shut
down for 30 days to allow subsurface conditions to reach equilibrium.

The soil samples were collected from boreholes installed for the MPs. Additionally,
five shallow exploratory soil borings (BH-96-1 through BH-96-5) were advanced
around the site to further define the extent of soil contamination (Figure 2.3). Field
screening showed that soil samples from exploratory borings BH-96-1, BH-96-2, and
BH-96-5 had VOC headspace readings ranging from 13 to 192 parts per million by
volume (ppmv), indicating that these soils were not significantly impacted by fuels.
Soil samples collected from borings BH-96-3 and BH-96-4 had maximum headspace
VOC readings of >2,500 ppmv and 819 ppmv, respectively.

Soil samples from the MPs were analyzed by Intertek Testing Services (formerly
Inchcape Testing Services) of Richardson, Texas, for BTEX and other VOCs by
Method SW82602a; TPH by Method SW8015 modified for diesel-range organic (DRO)
extractables and gasoline-range organic (GRO) purgeables as jet fuel; PAHs by Method
SW8270; and metals by Methods SW6010 and SW7060.

The soil gas samples were analyzed by Air Toxics, Ltd. of Folsom, California for
BTEX and TVH by Method TO-3. Prior to the collection of laboratory soil gas
samples, soil gas samples from the MPs were analyzed in the field by Parsons ES for
oxygen, carbon dioxide, and TVH using direct-reading instruments. The results of the
field screening were used to select the samples submitted for laboratory analysis. Soil
analytical results for BTEX and TPH are summarized in Table 2.1. Table 2.2 provides
the February 1997 soil analytical results for detected PAH compounds. Soil gas
sampling results are summarized in Table 2.3. '

2.3.3.2 Initial Operating Parameters

The expanded bioventing system was started on May 20, 1997. The system
pressures and air injection rate for each horizontal VW were adjusted twice during the
next 3 weeks to allow the system to reach equilibrium and assure optimum air
distribution to the contaminated soils. On June 11, 1997, air was being injected into
VW-1 at a rate of approximately 12.9 cubic feet per minute (cfm), and into well VW-2
at a rate of approximately 24.8 cfm at a blower pressure of 57.5 inches of water.
During this time, pressure responses measured at the MPs ranged from a maximum of
33 inches of water at MPG-3.3, to a minimum of 1.36 inches of water at MPC-3.2.
The pressure-relief valve was readjusted, and the pressure was subsequently reduced to
50 inches of water. Air flows to the VWs at this reduced pressure were 9.8 cfm (VW-
1) and 18.5 cfm (VW-2). Subsequent measurements demonstrated that the system
pressures and flow rates fluctuate over time, probably due to changes soil moisture and
the water table elevation.

Oxygen, carbon dioxide, and TVH soil gas concentrations also were measured at the
MPs before and after system optimization to confirm that the entire soil volume
designated for remediation is being oxygenated (greater than 10 percent oxygen) by the
expanded bioventing system. The area of oxygen influence designated for remediation
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is shown on Figure 2.3. This general area was designated for remediation based on
soil gas survey results from June 1996 (Parsons ES, 1997).

Soil gas oxygen concentrations measured in May and June 1997 during the expanded
system operation exceeded 10 percent in all but one of the MPs located within the area
designated for remediation. Soil gas 0Xygen measurements indicated that shallow soil
at MPE were not receiving sufficient oxygen. Soil gas measurements taken on July 30,
1997 showed oxygen concentrations as high as 17.2 percent (at MPJ), although the
oxygen concentration remained at less than 1 percent at point MPE. The lack of
significant oxygen influence at MPE after several months of bioventing appears to be a
localized anomaly. Point MPE is located 30 feet from VW-2; however, other MPs
located between 25 to 36 feet from the same VW were receiving sufficient oxygen
(e.g., MPH, MPJ, MW3-13). It is possible that some sort of buried obstruction is
located between MPE and VW-2, which could minimize soil gas advection in this area.

2.3.3.3 Baseline Soil Sampling Results For Expanded Bioventing System

Baseline soil sampling results indicated that soil TPH concentrations were highest in
the immediate vicinity of the former fire training area prior to operating the expanded
bioventing system. The highest detected TPH concentration (combined DRO and
GRO) was 5,890 mg/kg at MPF, as shown in Table 2.1. Sample MPG-2.5 had a TPH
concentration of 2,513 mg/kg. BTEX compounds were detected in each of the five soil
samples. PAHs also were detected in four of the five soil samples. Baseline soil TPH
concentrations detected during the previous pilot study initiated in 1992 ranged from 51
mg/kg to 2,200 mg/kg on the north side of the burn area (ES, 1993).

2.3.3.4 Soil Gas Sampling Results For Expanded System

Soil gas sampling for laboratory analyses was conducted at multiple MPs before
starting the expanded bioventing system and after the system had operated for 1 year.
Vapor-phase hydrocarbons were detected in soil gas at the site. Prior to operating the
expanded bioventing system as an ICM, soil gas laboratory analyses detected TVH
concentrations up to 10,000 ppmv, and vapor-phase BTEX compounds also were
detected (see Table 2.3). Soil gas hydrocarbons were detected throughout the former
burn area.

Field soil gas TVH concentrations have decreased at all the MPs, and laboratory soil
gas TVH and BTEX concentrations have decreased similarly. At all locations except
MPE and MPG, TVH concentrations have been reduced below 1,000 ppmv. The
greatest reduction was observed at MPH-2.8, where TVH were reduced by 99.6
percent, and total BTEX were reduced by 97.6 percent. At MPE-3.2, where tight
soils are present, TVH were reduced by 67.0 percent, and BTEX were reduced by 59.7
percent. These data indicate that although TVH levels at SWMU 55 remain high
(above 1,000 ppmv) at two locations, both TVH and the risk driving BTEX compounds
are being biodegraded during bioventing system operation.

Soil laboratory analyses confirm previous soil gas survey results (Parsons ES,
1997b) and indicate that soil hydrocarbon contamination has not migrated far from the
source areas. Low oxygen and high TVH concentrations were measured in soil gas
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samples collected from the MPs on the south side of the site, indicating the presence of
widespread vapor-phase contamination and anaerobic conditions. Soil gas samples
collected in June 1998 from MPs on the north side of the burn area had significantly
higher oxygen concentrations (see Table 2.3). Although the north side of the burn area
had undergone pilot-scale bioventing treatment prior to operating the expanded
bioventing system, limited oxygen utilization (see Section 2.3.3.5), indicative of
microbial biorespiration, was still occurring in these soils.

2.3.3.5 Respiration Testing and Results

Respiration tests can be used as a qualitative guide to determine the degree of soil
remediation that has been achieved due to aerobic biodegradation. Field respiration
testing has been conducted three times during bioventing at SWMU 55. The first two
test events were associated with the initial bioventing pilot study in 1992 and 1993, and
were conducted before and after the 1-year pilot scale test. The third respiration testing
event was conducted in June 1998 following 30 days of shut down of the expanded
bioventing system. Observed rates of oxygen utilization were used to estimate aerobic
fuel biodegradation rates following 1 year of expanded-scale bioventing. Initial and
final respiration and fuel biodegradation rates for site soils are shown in Table 2.4.

As can be seen in Table 2.4, significant reductions occurred in respiration and fuel
biodegradation rates at MPA and MPB following 1 year of pilot-scale system operation.
MPD-3.9 is the only location that has been tested during each sampling event. The
biodegradation rate at MPD-3.9 increased from 580 mg/kg/year in November 1992 to
1,690 mg/kg/year in May 1993, indicating that seasonal groundwater fluctuations may
have caused the transfer of contaminants from saturated zone into the vadose zone over
this time period. Biodegradation rates decreased from May 1993 to November 1993,
indicating that significant reductions in contaminant concentrations may have been
achieved during this time frame. Another slight decrease was observed between
November 1993 (450 mg/kg/year) and June 1998 (240 mg/kg/year). Because the June
1998 biodegradation rate (240 mg/kg/year) is much lower than the May 1993 rate,
which was measured at approximately the same time of the year, significant
remediation of smear zone soils associated with the groundwater table has been
indicated. During June 1998, fuel biodegradation rates ranged from 220 mg/kg/year at
MPI-3, to 1,940 mg/kg/year at MPE-3.2 (Table 2.4). The very low biodegradation
rates at most locations correspond to the low TVH concentrations at these locations,
which were measured after 1 month of system shutdown.

2-13

022/726876/CHARLESTON/2.DOC




-1834 12d 108 Jo weidoqiy 13d suoqieooipAy jo sweIH{A
SN Sa? Kqleau woy s)nsa1 Ijdwes uo paseq ‘% 9°6 3q 0} PIABWIISI ST JUIUOD IISION

b'T 31qe L/SIX ' T/NOLSH TV HO/9L89TL/TLO

*9%9°Z1 9q 0] PAIBUINS SI JUSJUOD IMSION

M

‘Paonpuod jou 1831 Go:mbamum =" g4

U

n

"$INS3I (£661) 1894-1 3y} 0) {enb3 SI [10S Y JO JUIIUOI AINISIOW SIUMSSY

*s1[sa1 (£661) 1eak-1 pue (Z661) TenUI 93eI9A® 1) 0) {enba SI [10S Y} JO JUIJUOD IIMISIOUL SIUINSSY »

“€-QdN 18 SIUSAI [BHIUL 3Y) 0] [enb3 ST [10S Y} JO JUIJUOD INISIOUI SIUMSSY

-3oeJIns punoid mofaq = s38q :

1144 801°0 - - - --- - e 0 € 1dN

ove 811°0 - - - --- --- - € €-HdN

0951 bLL'O £'€-DdN

OtL 19¢°0 - - - - == - £ e-ddW

zovm. I 66'L = - - - - - T eddN

ove 0z1o 1194 S1°0 069°1 ¥8°0 08¢ 8760 6't-adiN

- - 1189 891°0 0LE 981°0 - - 8 1-adiN

- - oL [AAVRY) - - - - ST EOdIN

- e 09 L7200 1181 801°0 - - S'e-ddN

- - 0zl 150°0 0Lt 9LT 0 - A S e VAN
(18343 /3w) (1eaA/dy/3u) (Jeah/3x/dur) \uemowa\w:c

LY (Inoyfo %) B (o0 %) e (anou/*0 %) o2t (nou/’0 %) ~(53Q 1935)

uonepeidaporg uoneziun 0 uonepeidaporg uonezinN ‘0 uonepesdoporg | uonezinn ‘o | uonepeidapolg |uoneziun 0 yydag-uoneso

(8661 Sunf) synsay [euid (€661 J9QUISAON) SINSAY 1BIA-T (€661 ABA) SINSTY YWUON-9 | (661 I9QUIDAON) SINSAY [BHII] Juiydures

uoneiadQ afeog-papurdxg

152, 9[€25-1011d

VYNI'TOU VD HLNOS ‘g4Y¥ NOLSTTIVHO
(£0-1d ALIS LJD SS NAMS

SALYY NOLLYAVIDIAOIL TANA ANV NOILVIldSTd

p'THTEV.L

2-14




SECTION 3
SITE CLEANUP REQUIREMENTS

3.1 SITE CHARACTERIZATION REQUIREMENTS

The objective of the proposed soil sampling is to determine the degree of soil
remediation that has occurred as a result of expanded bioventing system operation.
Based on a comparative analysis of pre-bioventing and post-bioventing analytical data,
a recommendation will be made for future action at the site (i.e., to continue or
discontinue bioventing operation). Results obtained from implementing this soil SAP
will be used to supplement proposed corrective measures (Radian, 1998) for
groundwater, which will be implemented by IT and the Atlanta office of Parsons ES.
This SAP targets unsaturated soils in the source area of the former fire training area
and other locations where previous investigations have detected soil contamination.

3.2 REGULATORY CLEANUP STANDARDS

SWMU 55 is regulated by the SCDHEC, Hazardous and Solid Waste Management
Bureau (HSWMB), although federal guidance and regulations directed the CMS
development. Specifically, the US Environmental Protection Agency (USEPA, 1994)
document RCRA Corrective Action Plan was used to develop the CMS. Actions at this
site are subject to conditions of the Charleston AFB RCRA Part B Permit and are to be
performed in compliance with the Corrective Action Objectives presented in the CMS
for SWMU 55 (Radian, 1998). In compliance with previous investigations, RFI work
plans, and the RCRA Corrective Action Program requirements for SWMU 55, this soil
sampling and analyses will target a variety of organic analytes that may have been
present in the flammable wastes that were burned at the site.

The identification of chemicals of potential concern (COPCs) that may present an
unacceptable risk that requires remediation were determined by a combination of
regulatory screening levels in the RFI risk assessment (Radian, 1998). The initial
screening of site soil samples collected during 1991-1997 was used to determine if any
compound exceeds its respective RBSL. The RBSLs presented in the RFI (Radian,
1998) were calculated by using the USEPA Region III (1957) risk-based concentrations
(RBC) for residential or industrial scenarios. Cleanup standards derived for the CMS
were based on the following alternatives:

. Remediate site contaminants to background levels and/or to federal and state -
residential levels or to federal/state industrial levels;
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« Remediate site contaminants to standards established by risk assessment
calculations; or

« Reduce exposure to site contaminants through the use of control technologies.

Because risk assessment criteria are based on current or foreseeable land uses and
human and/or ecological receptor exposure scenarios, a review of available information
is provided below.

3.2.1 Land Use and Potential Receptors

Research into current zoning and future land use plans was conducted by Radian
(1998) as part of the RFI/CMS risk assessment. The current and future uses of land at
SWMU 55 are classified as open space. Current land use adjacent to the site also is
classified as open space in the RFI/CMS, although there are some commercial and
residential areas nearby. The property boundaries of Charleston AFB border SWMU
55, with private land located east and south of the site. For purposes of risk
evaluation, an industrial exposure scenario was used for onsite soil contaminants that
will not migrate off site. A residential land use scenario was used as a very
conservative estimate for risk assessment of contaminants that could potentially migrate
off site in groundwater.

Based on these land use and exposure assumptions and the site description presented
in Section 2, current and future onsite workers represent the primary potential human
receptors. However, residential receptors also may represent a conservative potential
future exposure scenario if plume migration continues downgradient from the original
source area, and if future residential development occurs in downgradient areas. It is
possible that some ecological receptors could be exposed to contaminants in site media
under current or anticipated future land uses. The ecological risk assessment conducted
by Radian (1998) showed minimal to no risk to ecological receptors.

Currently there is no on-Base beneficial use of groundwater from the shallow
aquifer. Charleston AFB and surrounding businesses and residences obtain their
drinking water from the local municipality. Therefore, exposure of onsite and off-site
human receptors to site contaminants through ingestion or inhalation of, or dermal
contact with, contaminants in groundwater extracted for potable use is unlikely.
Nonetheless, groundwater contaminant fate and transport modeling indicates that
several organic compounds are predicted to migrate away from SWMU 55 and cross
the Base boundary in concentrations that exceed the residential RBSLs. Adjacent land
in the direction of plume migration (i.e., south) is not controlled by the Base. Based
on this information, it is anticipated that the most significant contaminant migration
pathway resulting from soil contamination at SWMU 55 is the leaching of contaminants
from soil to groundwater.

3.2.2.2 Regulatory Cleanup Criteria for Soils

Only those COPCs that exceed the regulatory and/or risk-based standards are
considered constituents of concern (COCs) that require remediation. The RFI/CMS
(Radian, 1998) developed for SWMU 55 determined that there are no COCs in site

3-2

022/726876/CHARLESTON/2.DOC



soils or sediments. The RFI/CMS is currently being reviewed by SCDHEC, and has
not yet received regulatory approval.

Recommendations for continued bioventing will be based on a comparison of soil
analytical results of chemicals that were previously detected (see Table 3.1).
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TABLE 3.1
MAXIMUM PRE-BIOVENTING SOIL CONTAMINANT CONCENTRATIONS
SWMU 55 (IRP SITE FT-03)
CHARLESTON AFB, SOUTH CAROLINA

Pre-Bioventing

Site
Maximum

Analyte Units” Concentration
TRPH mg/kg 2,200
TVPH mg/kg 1,670
TEPH mg/kg 4,220
Benzene mg/kg L4U%
Toluene mg/kg 2.7
Ethylbenzene mg/kg ' 4,76
Xylenes (total) mg/kg 17.56
Benzo(a)pyrene mg/kg 0.873
Naphthalenes mg/kg 9.58
Fluoranthene mg/kg 2.45
Pyrene mg/kg 2.62
Benzo(a)anthracene mg/kg 1.20
Chrysene | mgkg 1.19
Benzo(b)fluoranthene mg/kg 1.58
Benzo(k)fluoranthene mg/kg 1.92U0
Indeno(1,2,3-cd)pyrene mg/kg 1.92U0
Cis-1,2-Dichloroethene mg/kg 5570
Trichloroethene (TCE) mg/kg 557U
Tetrachloroethene (PCE) mg/kg 557U
Vinyl Chloride mg/kg 223U

¥ mg/kg = milligrams per kilogram.
Yu= analyte not detected above the method detection limit shown.
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SECTION 4
SOIL SAMPLING AND ANALYSIS PLAN

The following SAP describes the sampling locations and procedures and the
analytical methods proposed to collect sufficient data to document remediation of
vadose zone soils at SWMU 55 during expanded-scale air injection bioventing.
Sampling and laboratory testing will follow the procedures and analytical methods
presented in the RFI/CMS report (Radian, 1998) to maintain consistency for data
evaluation at the site.

Parsons ES proposes to auger and sample boreholes in the vicinity of the former fire
training area and within the area of previously identified contamination (Figure 4.1).
Several locations that were sampled prior to bioventing will be resampled to determine
the levels of soil remediation that have occurred during the ICM activities.

4.1 SOIL SAMPLING

This section describes the scope of work for collecting soil samples at SWMU 55.
An estimated twelve boreholes will be hand-augered and sampled in the areas where
soil contamination was previously identified. Proposed borehole locations are shown
on Figure 4.1. With the exception of proposed confirmatory borehole CBl1, the
proposed borehole locations will be placed adjacent to previous boreholes from which
soil samples were submitted for laboratory analyses prior to the extended bioventing
system startup. At least one soil sample will be collected from each borehole at the
approximate depth as the previous samples, unless field screening results indicate
greater contaminant concentrations at a different depth, in which case two samples will
be submitted to the laboratory. Confirmatory borehole CB1 will be installed in the
northwest portion of the burn area where soil sampling has not yet been performed.
Confirmatory boreholes CB2, CB3, CB5, and CB9 will be installed next to soil
boreholes SB-03, SB-01, and SB-04, SB-02, respectively (Radian, 1998) to determine
current contaminant concentrations at these locations. Confirmatory boreholes CB4,
CB6, CB7, CB8, CB10, CB11, and CB12 will be installed adjacent to existing MPs to
determine contaminant reductions achieved and current contaminant concentrations at
these locations. A maximum of two additional boreholes may be hand augered and
sampled if field screening results indicate significant contamination extending beyond
the proposed sampling area.
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Soil sampling will be conducted by qualified Parsons ES scientists and technicians
trained in the conduct of soil sampling, records documentation, and environmental
sample chain-of-custody procedures. Detailed records of the sampling event will be
maintained by the Parsons ES field representative. In addition, sampling personnel will
have thoroughly reviewed this SAP prior to sample collection and will have a copy
available onsite for reference.

4.1.1 Hand-Augering, Sampling, and Equipment Decontamination

Parsons ES personnel qualified in the collection of soil samples will perform hand-
augering at twelve locations shown in Figure 4.1. Boreholes will not be drilled below
the groundwater table surface. Total borehole depths are expected to be between 4 feet
and 6 feet bgs. Soil samples, suitable for chemical analysis, will be obtained from each
borehole by collecting the required volume of soil directly from the hand-auger bucket.
Soil types will be classified according to the Unified Soil Classification System and
described in accordance with the standard Parsons ES soil description format. All soil
samples will be visually examined and field analyzed using a photoionization detector
(PID) or a total volatile hydrocarbon analyzer (TVHA). Based on field screening
results, one sample with the greatest apparent contamination from each boring will be
selected and submitted for laboratory analysis. For soil borings located next to existing
MPs, a sample will be collected from the same approximate depth as the previous soil
sample from the adjacent MP borehole. If field screening results indicate that a
different interval is the most contaminated interval, then an additional soil sample will
be submitted for laboratory analysis.

Samples collected for laboratory analysis will be transferred directly from the auger
‘bucket to EnCore® samplers (for VOCs) and other appropriate sample containers -(for
TPH and PAHs), and sealed according to manufacturer-recommended procedures. The
sample containers will be immediately placed in an insulated cooler containing ice.
The soil samples will be maintained in a chilled condition until delivered to the
analytical laboratory.

The hand-auger and other downhole equipment will be cleaned before use and
between boreholes to prevent cross-contamination. Sampling equipment will be
cleaned with Alconox® detergent, followed by successive potable and distilled water
rinses. Decontamination water and auger cuttings will be managed as described in
Section 4.4. Boreholes not completely backfilled with soil cuttings will be abandoned
using bentonite chips following drilling and sampling.

4.1.2 Soil Sample Analyses

Proposed soil sample analytical methods, estimated number of samples, and
reporting limits are presented in Table 4.1.  All samples will be analyzed by
Specialized Assays, Inc. (SAI), located in Nashville, Tennessee. SAI is a State of
South Carolina-certified laboratory. Parsons ES proposes to analyze soil samples from
SWMU 55 for TPH by USEPA Method SW8015B, modified for diesel- and gasoline-
range organics; for VOCs by USEPA Method SW8260B; and PAHs by USEPA
Method SW8310. Quality control (QC) samples also will be analyzed to assess
laboratory methods. The laboratory will perform analyses on one matrix spike, one
laboratory control, and one laboratory blank for each analytical method requested.
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TABLE 4.1
PROPOSED SOIL SAMPLE ANALYTICAL METHODS,
REPORTING LIMITS, AND NUMBERS OF SAMPLES
SWMU 55 (IRP SITE FT-03)
CHARLESTON AFB, SOUTH CAROLINA

Number of Reporting
Analytical Method Samples” Limit” Units”

Total Petroleum Hydrocarbons (TPH)

USEPA Method SW8015B
Diesel-Range Organics 12 10 mg/kg
Gasoline-Range Organics 12 1 mg/kg

Volatile Organic Compounds (VOCs)

USEPA Method SW8260B
Benzene 12 2.0 ng/kg
Ethylbenzene 12 3.0 ne/kg
m-Xylene 12 3.0 pg/kg
o-Xylene 12 5.0 peg/kg
p-Xylene 12 7.0 pgkg
Toluene 12 5.0 pe/kg
Perchloroethene 12 7.0 ng/kg
Trichloroethene 12 10.0 pg/kg
Vinyl Chloride . 12 9.0 pe/kg

Polynuclear Aromatic Hydrocarbons (PAHs)

USEPA Method SW8310
Benzo(a)anthracene 12 0.009 mg/kg
Benzo(a)pyrene 127 0.015 mg/kg
Benzo(b)fluoranthene 12 0.012 mg/kg
Benzo(k)fluoranthene 12 0.011 mg/kg
Chrysene 12 0.1 mg/kg
Naphthalene 12 1.2 mg/kg
Fluoranthene 12 0.14 mg/kg
Indeno(1,2,3-cd)pyrene 12 0.03 mg/kg
2-Methylnaphthalene 12 1.2 mg/kg
Phenanthrene 12 0.42 mg/kg
Pyrene 12 0.18 mg/kg

¥ Excludes QC samples. If optional boreholes are required, one additional soil sample per optional borehole

also will be collected and analyzed.
¥ Project reporting limit as specified in subcontract for analytical services.

¢ mg/kg = milligrams per kilogram; pg/kg = micrograms per kilogram.
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4.1.3 Sample Handling

Sample containers and appropriate container lids will be provided by the laboratory.
The sample containers will be filled as described in Section 4.1.1 and the container lids
will be tightly closed. The sample containers will be labeled with the site name, boring
number, sample depth, date of collection, project name, and other pertinent data.
Samples will be properly prepared for transportation to the laboratory by placing the
samples in an insulated cooler containing ice to maintain a shipping temperature of
approximately 4 degrees centigrade. Chain-of-custody records will be prepared in the
field as described in Section 4.2 and will accompany the samples to the analytical
laboratory. The analytical laboratory retained for this effort is SAI, located in
Nashville, Tennessee.

4.2 CHAIN-OF-CUSTODY CONTROL

After the samples for laboratory analysis have been collected, chain-of-custody
procedures will be followed to establish a written record of sample handling and
movement between the sampling site and the laboratory. Samples collected for onsite
field analyses will not require chains-of-custody. Each shipping container will have a
chain-of-custody form completed in triplicate by the sampling personnel. One copy of
this form will be kept by the Parsons ES field manager after sample delivery to the
analytical laboratory, and the other two copies will accompany the samples to the
laboratory. One of the laboratory copies will become a part of the permanent record

for the sample and will be returned with the sample analytical results. The chain-of-
custody will contain the following information:

« Site name;
« Sample identification number;
« Sample collector's printed name and signature;
« Date and time of collection,;
« Place of collection;
. Type of sample, i.e. composite, grab, etc.;
« Sample matrix (soil or water);
« Chemical preservatives added;
« Analytical laboratory to be utilized;
« Analyses requested;
« Signatures of individuals involved in the chain of possession; and
« Inclusive dates of possession.
4-5
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The chain-of-custody documentation will be placed inside the shipping container so
that it will be immediately apparent to the laboratory personnel receiving the container,
but will not be damaged or lost during transport. The shipping container will be sealed
so that it will be obvious if the seal has been tampered with or broken.

4.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Samples must be collected, preserved, transported, and analyzed in such a manner
that sampling results yield information that provides a reliable representation of the soil
quality at the site. To meet this requirement, the procedures described in Section 4.1
will be followed during sample collection, handling, and analysis. In addition,
laboratory QC samples will be analyzed as described in Sections 4.1.2.

Soil quality assurance sampling will include two replicates (minimum frequency of
10 percent), one rinseate blank, and one trip blank for each cooler with samples
designated for VOC and SVOC analysis.

Parsons ES will assess the usability of analytical data collected during this field
effort. Any limitations on data use will be expressed quantitatively to the extent
practicable and will be documented in any reporting of the data. This data usability
review will include a review of the analytical methods, quantitation limits, and other
factors important in determining the precision, accuracy, completeness, and
representativeness of the final data set. The outcome of this data evaluation will be a
data set appropriate to support a recommendation for future soil remediation at the site
(i.e., continued bioventing or shut down of the system).

4.4 MANAGEMENT OF INVESTIGATION-DERIVED WASTES

Soil cuttings generated during hand-auger soil sampling will be minimal. Residual
cuttings not prepared for laboratory analysis will be returned to their respective soil
borehole prior to plugging the top of the borehole with bentonite chips, if necessary.
Equipment decontamination and rinseate water will be discharged to the sanitary sewer
drain.
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SECTION 5

SOIL SAMPLING REPORT FORMAT

Following receipt of the laboratory analytical results, a draft soil sampling report
will be prepared and submitted to Charleston AFB and AFCEE.

The report will contain the following information for SWMU 55:

« Site plot plan showing sampling locations;

« Summary of field activities;

« Qualitative comparison of VOC, PAH, and TPH results to pretreatment analytical ‘

results;

« SCDHEC-required information, including SCDHEC boring log forms;

« Laboratory analytical reports and chain-of-custody forms; and

« Conclusions and recommendations for continued bioventing system operatién or
system shut down and well abandonment.
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SECTION 6
CHARLESTON AFB SUPPORT REQUIREMENTS

The following Charleston AFB support is needed prior to the arrival of the Parsons
ES team:

« Assistance in obtaining digging permits.
. Arrangement of site access for Parsons ES.

. Provision of a potable water supply for augering and decontamination activities.
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SECTION 7
PROJECT SCHEDULE

The following schedule is contingent upon approval of this SAP and fulfillment of
the Charleston AFB support requirements outlined in Section 6.

Event Date
Submit Draft SAP to AFCEE and
Charleston AFB October 23, 1998
Receipt of Comments , November 12, 1998
Submit Draft Final SAP to AFCEE and Charleston AFB December 23, 1998
Receipt of Comments . January 15, 1999
Submit Final SAP to AFCEE, Charleston AFB, |
and SCDHEC (if required) N » January 22, 1999
Begin Soil Sampling January 25, 1999
Submit Draft Soil Sampling Report to
AFCEE and Charleston AFB March 2, 1999
Receipt of AFCEE and Charleston AFB Comments March 15, 1999
Submit Draft Final Soil Sampling Report March 29, 1999

to AFCEE and Charleston AFB
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SECTION 8
POINTS OF CONTACT

Mr. Al Urrutia

437 CES/CEVR

100 W. Stewart Avenue

Charleston AFB, SC 29404-4827

(843) 963-4976

Fax (843) 963-2697

E-mail: alvaro.urrutia@charleston.af.mil

Mr. Keith Thompson/Bo Camp
437 CES/CEVR

100 W. Stewart Avenue
Charleston AFB, SC 29404-4827
(843) 963-2696 (Keith Thompson)
(843) 963-4125 (Bo Camp)

Fax: (843) 963-2697

Major Edward Marchand

AFCEE/ERT

3207 North Road, Bldg. 532

Brooks AFB, TX 78235-5363

(210) 536-4364

Fax: (210) 536-4330

E-mail: edward.marchand@hqafcee.brooks.af.mil

Mr. John Ratz, Project Manager
Parsons Engineering Science, Inc.
1700 Broadway, Suite 900
Denver, CO 80290

(303) 831-8100

Fax: (303) 831-8208

E-mail: john ratz@parsons.com

Mr. David Teets, Site Manager
Parsons Engineering Science, Inc.
620 Alderson Avenue

Billings, MT 59101

(406) 254-6533

Fax: (406) 254-6533

E-mail: dtmt@mcn.net
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APPENDIX B

CONFIRMATION SAMPLING FIELD NOTES
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DATA QUALITY ASSESSMENT REPORT
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DATA QUALITY ASSESSMENT REPORT
SWMU 55 (IRP SITE FT-03)
CHARLESTON AIR FORCE BASE, SOUTH CAROLINA

D1.0 INTRODUCTION

A Parsons Engineering Science electronic Level III validation was performed for
Charleston Air Force Base (AFB) Solid Waste Management Unit (SWMU) 55 and
consisted of electronically and manually examining data deliverables to determine data
quality. This included application of data qualifiers to the analytical results based on
adherence to method protocols and project-specific quality assurance/quality control
(QA/QC) limits. Method protocols reviewed included:

« analytical holding times,

« method blanks (MB),

« trip blanks (TB),

« surrogate spikes,

« matrix spikes/matrix spike duplicates (MS/MSDs),
« laboratory control samples (LCSs), and

« shipping cooler temperature.

Data qualifiers were applied to analytical results during the data validation process.
All data were validated using method applicable guidelines and in accordance with the
National Functional Guidelines for Organic Data Review (USEPA, 1994a) and the
National Functional Guidelines for Inorganic Data Review (USEPA, 1994b).

The following definitions provide explanations of the USEPA (1994a and 1994b)
qualifiers assigned to analytical results during data validation. The data qualifiers
described were applied to both inorganic and organic results.

U - The analyte was analyzed for and is not present above the reported
sample quantitation limit (SQL).

I - The analyte was analyzed for and was positively identified, but the
associated numerical value may not be consistent with the amount
actually present in the environmental sample. The data should be
considered as a basis for decision-making and are usable for many
purposes.

D-1
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R - The data are rejected as unusable for all purposes. The analyte was
analyzed for, but the presence or absence of the analyte was not verified.
Resampling and reanalysis are necessary to confirm the presence or
absence of the analyte.

uJ - The analyte analyzed for was not present above the reported SQL. The
associated numerical value may not accurately or precisely represent the
concentration necessary to detect the analyte in the sample.

J1 The analyte is qualified as an estimated value solely because it is greater
than the method detection limit (MDL) and less than the PQL indicating
no laboratory quality issues.

D2.0 DATA QUALITY

Data quality for each QC parameter where problems were noted during the
validation is summarized in this section. Only results that exceeded QA/QC criteria are
presented. All frequency requirements for field sample collection of QA/QC samples
(MS/MSDs and blanks) were met. The frequency requirements for laboratory specific
method criteria QA/QC were met overall. In Attachment A, Tables A-1 and A-2
present the analytical methods performed for each samples and the samples that were
qualified during the validation process, respectively.

D2.1 Surrogate Spikes

Table D2.1-1 lists all results for target analytes that were out of control with the
percentage of out of control results calculated against the total number of samples
collected. Method SW8015 displayed surrogate recovery problems on one sample for
diesel range TPH. The surrogate recoveries were low indicating a low bias in the
sample results. The results were qualified as estimated. Out-of-control surrogate
recovery results that did not meet control criteria are believed to be caused by matrix
interference.

Table D2.1-1
Out-Of-Control Surrogate Spike Impact
SWMU 55 (IRP Site FT-03)
Charleston AFB, South Carolina

Anal. | Prep. [Matri Analyte Flag # of Total | Percent

Method |Method; x Qualified Numbe of
Results r of | Results
Sample |Qualifie

S d

SW8015|SW3550; SO | TPH (Diesel Range) J 1 14 7%

D2.2 Field Duplicates

Table D2.2-1 lists the field duplicate results for compounds where at least one
sample in the duplicate pair was detected. The relative percent difference (RPD) or
range was out of control for several compounds (bolded values). Although the soil
samples are not true duplicates, the high variability between the replicates indicates

D-2
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sampling precision is poor. This is probably due to the non-homogeneous nature of the
soil within a borehole. The data is not qualified based on field duplicate results.

Table D2.2-1
Field Duplicates
SWMU 55 (IRP Site FT-03)
Charleston AFB, South Carolina

Location |Matrix [SBD|SED| Anal. Prep. |Sample| Sample | RPD | Range | Rep. | Units Analyte

Method | Method | Dup | Result Limit
Result

CB-8 SO 3 13.5|SW8260| SW5030 0 3.5 3.5 3.5 |UG/KG| Ethylbenzene

CB-8 SO 3 |3.5|SW8260| SW5030 0 2.4 2.4 5.9 |UG/KG Toluene

CB-8 SO 3 |3.5|SW8260| SW5030 0 3.5 3.5 8.2 |UG/KG 1,2,4-
Trimethylbenzene

CB-8 SO 3 | 3.5 |SW8260| SW5030 0 4.7 4.7 3.5 |UG/KG| m,p-Xylene

CB-7 SO |3.25|3.75|SW8260| SW5030 0 116 116 3.7 |UG/KG 1,3,5-
Trimethylbenzene

CB-7 SO |3.25|3.75|SW8310( SW3550 0 541 541 40 |UG/KG| Naphthalene
CB-8 SO 3 |3.5[SW8310} SW3550 | 100 100 39 |UG/KGj| Naphthalene

4
0

CB-8 SO 3 |3.5{SW8310| SW3550 9 0 9 8 |UG/KG Fluorene
0

CB-7 SO [3.25]|3.75|SW8260| SW5030 | 48.8 48.8 | 8.5 |UG/KG 1,2,4-
Trimethylbenzene
CB-7 SO |3.25(3.75{SW8015| SW5030 [421000| 582000 | 32% 1220 |UG/KG| TPH (Gasoline
Range)
CB-8 SO 3 [3.5|SW8015| SW3550 | 97400 | 116000 | 17% 11800 |UG/KG| TPH (Diesel
Range)
CB-7 SO {3.25]3.75|SW8260| SW5030 | 20.7 51.8 | 86% 6.1 [UG/KG 0-Xylene
CB-7 SO {3.25|3.75|SW8015| SW3550 {971000|8940000{ 161% 12200 {UG/KG| TPH (Diesel
0 Range)

D3.0 CONCLUSIONS

Samples were collected and analyzed as specified in the methods with exception of
those issues discussed in this report. All samples are representative of the site and
comparable with previous and future investigations (when used in accordance with the
validation qualifiers). All sample results qualified as “UJ or J” represent an
association to non-compliant QC criteria that has caused the reported concentration to
be estimated. Project objectives do not exclude the use of estimated concentrations.
No data was rejected based on the validation, therefore completeness goals of 90
percent were met. Therefore, all data are usable for the purposes intended.

D4.0 REFERENCES

U.S. Environmental Protection Agency (USEPA). 1983. Methods for the Chemical
Analysis of Water and Wastes. EPA 600/4-79-020. Cincinnati, OH.
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RESULTS
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VALIDATED SAMPLES AND QUALIFIED ANALYTICAL
RESULTS

Tables A-1 and A-2 list all qualified sample data based on the results of data
validation. The following definitions of column headers will aide in the understanding
and use of these tables.

LOCID: Sample location identifier, unique to each sample when used in
conjunction of columns SBD and SED.

MX: Sample matrix identifier. "SO" is soil, "WG" is water.

SA: Sample analysis identifier. "N" is for primary field samples, "FR"
is for field replicate samples. "N1" or "FR1" designates that the
results associated to the original sample analysis. "N8" or "FR8"
designates that the results associated to a composite of sample
analysis results.

SBD: Sample beginning depth.
SED: Sample ending depth.
COMPOUND NAME: This column identifies the target compound name.

VQ: This column designates if a target compound was detected or not.
An "=" denotes a detection above the project practical quantitation
limit. A "ND" denotes a non-detection above the method detection
limit. A "TR" denotes a detection above the method detection limit
but below the project practical quantitation limit.

PARVAL: This is the concentration of detection for all detected sample results
(TR or =). A zero is a placeholder, which associates to a non-
detected compound. The zero does not imply that the compound
was not detected at less than zero.

LABDL: This is the concentration at which the laboratory reports the project
reporting limit.  The project reporting limit is a practical
quantitation limit in that it is related to a multiplier of the method
detection limit.

ANMCODE: Analytical method code identifier.

EXMCODE: Analytical extraction method code identifier.

Attachment A-1
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Q: This column represents the final validation qualifier applied to the
sample result. It is a composite of all the validation qualifiers for
that sample result.

The following column headers apply to the method criteria that are included in a data
validation. All of the columns may not appear in Table A-2. Only those method
criteria that resulted in qualifying sample results are listed.

HTM Holding Time

MBM Method Blank

TBM Trip Blanks

EBM Equipment Blanks

ABM Ambient Blanks

MSRM MS/MSD (%Recovery/Accuracy)
MSPM MS/MSD (%RPD/Precision)
LCRM LCS (%Recovery/Accuracy)
LCPM LCS (%RPD/Precision)
SURM Surrogate

TMPM Temperature

PRSM Preservation

Attachment A-2

022/726876/CHARLESTON/12.DOC




Table A-1

Analytical Methods by Sample Location
SWMU 55 (IRP Site FT-03)
Charleston AFB, South Carolina

LOCID SBD SED MATRIX SW8015 | SW8260 SW8310
CB-1 2.25 2.75 SO X X X
CB-2 3 3.5 SO X X X
CB-3 2.75 3.25 SO X X X
CB-4 2.75 3.25 SO X X X
CB-5 3.25 3.75 SO X X X
CB-6 3 3.5 SO X X X
CB-7 3.25 3.75 SO X X X
CB-8 3 3.5 SO X X X
CB-9 2.75 3.25 SO X X X

CB-10 3.25 3.75 SO X X X
CB-11 2.75 3.25 SO X X X
CB-12 3 3.5 SO X X X

022/726876/CHARLESTON/12.DOC
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SPECIALIZED ASSAYS INC. * 2960 Foster Creighton Dr. * P.O. Box 40566 ¢ Nashville, Tennessee 37204-0566

615-726-0177 ¢ 1-800-765-0980 * Fax 615-726-3404

CASE NARRATIVE

Client: Parsons Engineering Science (8185)
Attn: John Ratz
1700 Broadway, Suite 900
Denver, CO 80290

Client Project: CHARLESTON AFB Matrix: Soil/Water
Laboratory Project: 128680 Number samples: 14 +2 water
Date Received: 01/26/99 Date Collected: 1/25/99

Sample Receipt Notes: All samples were received in good condition, properly preserved. There were no
discrepancies noted on the cooler receipt form. Per fax from Parsons Engineering, all samples were run for
TPH using method 8015B. ”

QA/QC Summary:

Volatile Organics — Batch 5693

Sample CB-10 was used for MS/MSD analysis for this analytical batch. All QC parameters were within
required acceptance limits for the batch. Sample CB-6 required a secondary dilution to bring all analytes
into the calibration range of the instrument. For compounds whose % RSD on the initial calibration was <

15 %, average response factor calibration was employed in the quantitation. All other compounds were
quantified using linear regression. ‘

Semivolatile Organics — Batch7951

The sample used for MS/MSD analysis was not part of this sample delivery group. All recoveries on the
MS/MSD and laboratory Control sample were within acceptance limits. Surrogate recoveries for CB-9 and
CB-7 could not be determined from the undiluted analysis due to matrix interference. Also, due to sample

matrix, many of the PAH target compounds could not be determined from the initial analysis on sample
CB-7. These compounds are only reported from the diluted analysis.

TPH GRO - Batch 5702
All recoveries were within required acceptance limits. Sample CB-11 was used for MS/MSD analysis.
TPH DRO - Batch 9977

All recoveries were within acceptance limits for the QC analyses. The sample used for MS/MSD analysis
was not a member of this sample delivery group. ‘

The enclosed disk contains the IRPIMS deliverables for this sample delivery group. If you have any
technical issues relating to the enclosed data, please call me at 1-800-765-0980.

Johnny A. Mitchell
Director of Technical Services
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Cooler Receipt Form

Client: 6}(7((8005 . ‘ iy ) B
Cooler Received On: [1261‘“ _And Opened On: ([761‘"1 " By: Mo, K Blksky

(Signature)
1. Temperature of Cooler when opened . le’
9 Were custody seals on outside of cooler And LG eeararrmmsensssesssssmssensm e e @ No
a. If yes, what kind and where:__- [G\?Q ’ ’ F(a«\’”@m o €
b. Were the signature and date cox.'rect ......................................................... @ No
. 3. Were custody papers inside T R .. Yes/ No
4. Were custody papers properly filled out (ink, signed, EECYT.aunnsssssnesseem e No
5. Did f,'ou sign the custody papers in the appropriate PlACET .. rrveenssmssrssssenses s No
6. What kind of packing material was used? B“wﬁ‘“ {o '0
7. Was sufﬁment i USed (I APPTOPTALE)Tuvrrrsssssssrsesssssserssssors s oo @ No
8. Did all bottles arrive in good condmon (unbroken)? ............................................... . No
9. Were all bottle labels complete (#, date, signed, pres, 305) [ TR @ No
10. Did all bottle labels and tags agree with CUstody PAPETSTcursurisssensasess s @ No
11.Were correct bottles used for the analysis FEQUESEEAT...rrrvimrssssrsssmsssssems s No

12. If present, were VOA vials checked for absence of air bubbles and noted if found?... No
13. Was sufficient amount of sample sent in each T Lo VRO R i

14. Were correct preservatives USEAT o ooreeeeeesasrsasase e RAUTRRRURRRRPRS G No

15. Corrective action taken, if necessary:

a. Name of person contacted:

b. Date

000006



1BGEA89L00

s i
B ! x

me_w_ i 6€£€€-€97(008) .xmvou_.owmwmw_.«—m M_”w

9660 SIM

—.ﬁ m m “stu0)3 Buntnses Aue wor] sseidx] [RISpeJ STRWIRY Ptoy pus

Agrowspuy o3 899168 pus smuubs g BunneIGo INOYEM e

~digs S Sanyap o) 358:dx3 1919p04 SOTIONNG ijeudis Moy

" aimeubi} esus)oy 8|

Wy pieg upss) “BONTE 0NN 19YLINY 101 O3S ALIHEYTT F0 LIVITT ONY ‘INTVA 0IVVIDIT SNOILIONOD

IANIS 35 28rry pruomppe v Aed nok wawdngs ind 01§ vt sotfoy ryea @ BoumpBp UIGA L

0L ¥ 96V 226k V¥ O VW

A

Ao wBmreag Aoy

. $ 00 s C |
sabieyy oy OnjeA pausjaaq juiog ] aw\zz@k soBexong (mog

_321 -2 PIOIUPOTY I8 BN WINEITY NIPRY 4T Y -

ﬁ“_._w D piegy %!uD hung E.ﬁD an_uez E

tpopa 0q ) vogseg

0 o 1n037Y) 0)
Japuag |+ . ___n

.;.___ __._._ﬁ_A.._.. ._ .._,_\.n._._._ :" i Em:;n m n
Aug yenny oBieg D SHIND u u._«_>._.m D
Tenorg e S04 D 1mihgg SO «13pooB snasebuep uieiuod wewdjys sy seoq
Fl_,.‘.a.;uui.a_llam_ Buypuey jeioeds o]
By eqn) xog Mg Jouey ="
0 x3pay4 x3pey x3peg

x3pe4 D Gujfiexoed m

('s03jA508 110y f0 sUORAUISEP PRItEIRD JO) Y38 B8 “9[nPRYIS Aseanep Jof KeD)

4 (3 /] {Avp s9tuning o)
Wiy anes seorind 3pos L) WOmMARGEYIPOA ]  wbioigwiBiaieng ¥3pod
Row Breismunis Aisrkeq %91051 /040 selaxorg". 3jALaG yBlo14 ssardxy E
— puned suQ) 05193 WONRUIYY 'S4 ERTAS J0V 910y DT XIPEY —
Aep .“...,“:3 g} - h (Aep dsounang puodes)
Jong ssasdxg x3pa4 Avqg x3pe3
(Apdde sauen soghrgy) (SUAE30) 190708 Of Lseasep Biwuiowr sTeNSng txae Iense g}
1461useAQ 152y x3pe]
{uooursys sseurtng WoN) {Bunsow ssatvIng 1xep|
. yBiuseag prepums Juaﬁ. WowsAg Awoud x3pe4
T8 SOt W 1018) 09 T %q oSt sepum gu-«un&

Arw wawiuwod E!.-a

ainas afimyosy ssardxy E

0Te0

e Aspz ¥3peg pus wbmisrn (Ao vz ¥3peg pur {ruBrinag Ay e pay
' w_: 101 8jqsperyE -l:; -u‘: epesy) nBureag Awsonrg x .& 101 apgepray) YN 2qeEEa ION) D
epung Ez s >=..n -Ea-m fswore301 3¢ 18 marpeat oN) v:im PIoH Aepyaspa pIoH
.i......_...u.......h"nu TESLAND e M peT A ey 213t} 291} uohes0] X3paj 18 10H 104
&1 .\.méomnm a WL TTILAHSYN M
T wooyng/ooy/dag {0108 $301pD N3pe 4 tunsd ‘wonedoy ¥ v te .w u_u“_. o
i ud WOLHOIZYD uILsS04d 096 ™
olayyI8y) ’ ,
' NOUIANT GAVSGY G3ZIWIoads M

LZLTO-9EL (GTF)"™™ ONIALZ03Y T 1dWYS , e

ol € |

uonswioju| a3ualejey Buijig jeuialu] Moy m
. .

278

A4

9 Z_
ISz NS gy 0
wooy/ung/oop/ideg
evia . \_kJ .C. i .\\\ i7" ] : *\ 1 mm.o._u_u<
‘_. ’ W‘.N l\\ v 4 _\,\ — Murdur)
= TSN NPT sweN
1¢so -L.S% . bit oo ST AT .\\LJJ\ 3,)9puag

IRV IN AN

AN PE 1) )
\ 1 N
f m 3 h d t

) 3 7 =i e

R\h N\ wol4 ”

a4y V2 Mxﬂmxym

1equmy

0L?96922kL209




T

TPH-DRO
SUMMARY DATA

. . {' ~
w93



SPECIALIZED

&.._. ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
»-H] Nashville, TN 37204-0566
~ Phone 1-615-726-0177

Matrix: Soil

% Dry Weight: 83.
Units: ug/kg dry weight
Dilution Factor: 1.
Analysis Method: SWB8015
Deliwvery Group: 123880
Instrument: PE-3

Srams Extracted: 25.0 g
Extract Yol: 1.0 ml

Sample Iden

tification

CE-1

Lab Sample ID:

Date Sampled:

Dste Received:
Anzlysis Date:
Analysis Time:

?9-A1018%5
1/25/97
1/26/99
1/29/99

15: 2%

Sample QC Group: 9977

Extraction Date:

1/28/99

CAS NUMBER

ANALYTE

CONCENTRATION FLAG

TPH (Diesel Rang2) ........

473G R

LU0539



* SPECIALIZED
i ASSAYS, INC.

Sample Identification

= 2960 Foster Creighton Dr.
P.O. Box 40566 CHR-2
Nashville, TN 37204-0566 ==
Phone 1-615-726-0177
Matrix: Soil Labh Sample ID: 99-A10184
% Dry Weight: 78. Date Sampled: 1/25/99
Units: ug/kg dry weight Date Received: 1/256/99
Dilution Factor: 1. Analusis Date: 1/29/9%9
Analysis Methed: SWSO15 Analysis Time: 14:31
Delivery Group: 128430 Sample QC Group: 9977
Instrument: PE-3
Brams Extracted: 25.0 ¢ Extraction Date: 1/28/79
Extract VYol: 1.0 ml
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
N& .o o o TPH (Diesel Range’ ........ 5330 e
Vu(538



SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 o

-] Nashville, TN 37204-0566 -

Phone 1-615-726-0177

Sample Idzntification

3
immme b |

Matrix: Soil Lab Sample ID: 99-A10184
W Dry Waight: 83. Data Sampled: 1/25/99
Units: wg/kg dry weight Date Received: 1/256/99
pDiluftion Facktor: S Analysis Data: 1/29/79%
Analysis Mzfhod: SWECLS Analysis Time: 13:39
Delivary Graowup: 122430 Samgla @C Growup: 9977
Instrument: PE-C
Grams Extracted: 23.0 g Extraction [afte: 1/228/32
Extract “ol: 1.¢ ml
FORM I
CAS MUMBER ANALYTE CONCENTRATION FLAG
NA ... ... .. TPH (Diesel Range? ........ 513000

C‘_‘ \
<
o)
(& 5
D

COPY 1
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SPECIALIZED
ASSAYS, INC.

I 2960 Foster Creighton Dr.

P.O. Box 40566
=« 41 Nashville, TN 37204-0566
Phone 1-615-726-0177

Matrix: Soil

¥ Dry Weight: F0.
YUnits: ug/kg dry weight
Dilution Facter: 1.
Analysis Method: SWI0DLS
Delivery Group: 1284580
Instrument: PE-C3

Grams Extracted: &25.0 g

Sample Identification

cR-4

Lab Sample ID: %9-A10187
Date Sampled: 1/285/99
Date Receiwvead: /26797
Analysis Date: 1/2%/99
Analysis Time: 16:28
Sample QC Group: 9977

Eztraction Date: 1/28/99

Eztract Vol: 1.0 ml
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
N&a . ... TPH (Diesel Range} ........ &350 J

COPY 1

V0541



¥ SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 CE-5

-3¢} Nashville, TN 37204-056€6 -

Phone 1-615-726-0177

Sample Identificatian

T T 138

Matrix: So0il Lab Sample ID: 99-A1C183
% Dry Weight: 83. Cate Sampled: 1/,25/799
Units: wg/kg dry weight :3t2 Received: 1/7246/99
Dilution Facfavr: 1. Analysis Bata: 1/2%/99
Analysis Method: SWE0LS3 Analysis Time: 14:02
Delivery Group: 128680 Sample QC Graoup: 9977
Instrument: PE-C
Grams Extracted: 23.0 g Extraction Date: 1/28/9%
Extract Vol: 1.0 ml
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
NA ..o TPH (Diesel Range) ........ 41700

yuUa37?

COPY 1



SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.

P.0O. Box 40566 CB-&

Nashville, TN 37204-0566 =
Phone 1-615-726-0177

Sample Identification

Matriz: Seil Lab Sample ID: 77-A1018Z
% Dry Weight: 87. Date Sampled: 1/25/99
Units: ug/kg dry weight Dates Receiwved: 1/256/99
Dilution Factor: 100, Analysis Date: 1/27/99
Analysis Method: SWE015 Analysis Time: 13:33
Delivery Group: 128680 Sample QC Group: 9977
Instrument: PE-3
Grams Extracted: 25.0 g Extraction Date: 1/28/99
Extract Vol: 1.0 ml
FORM I
CAS NUMBER AMNALYTE COMNCENTRATION FLLAG
NA L. TPH (Diessl Rang=) ........ &620000

COPY 1



™ SPECIALIZED
£ ASSAYS, INC.

= 2960 Foster Creighton Dr.
o P.O. Box 40566 CR-7
2 Nashville, TN 37204-0566 ’
Phone 1-615-726-0177

HiH

Sample Identification

Matrix: Soil Lab Sample ID: 99-A10191
% Dry Weight: 85. Date Sampled: 1,/25/99
Units: ug/kg dry weight Date Received: 1/248/97
Dilution Factor: 100. Arnalycsis Date: 1/27/,97
Analysis Method: SWEOL15 Analysis Time: 18:27
Deliwvery GToup: 128430 Sample QC Group: 9977
Incstrument: PE-Q
Srams Extracted: 25.0 g Extraction Date: 1/28/9%
Ettract “ol: 1.0 ml
FORM I
CAS MNUMBER AMNALYTE COMCENTRATION FLAS
Ma . ... ... ... .. TPH (Diesel Rang=2) ........ 894G000

Vuub45

COPY 1




SPECIALIZED
== ASSAYS, INC.

= 2960 Foster Creighton Dr.
: P.O. Box 40566 CE-D2
- Nashville, TN 37204-0566 =
Phone 1-615-726-0177

{i

Sample Identification

Matrix: Soil Lab Samnle ID: 99-A10192
“ Dry Weight: Ba. Date Sampled: 1725739
Units: ug/kg dry weight Cate Raceived: 1/24/99
Dilution Facktor: 10, Analysis Data: 1/29/99
analysis Method: SWBQIS Analysis Tim=: 18:36
Delivery Growp: 128480 Sample GC Graup: 9977
Instrument: PE-3
Grams Extracfted: 25.0 g Extraction Dsate: 1/228/92
Extract Vol: 1.0 ml
FORM I
CAS NUMBER AMNALYTE CONCENTRATION FLAG

- TPH (Diesel Range) ........ 371000

U946

COPY 1




SPECIALIZED
ASSAYS, INC.

2o 2960 Foster Creighton Dr.
b P.O. Box 40566 CE-5
e =41 Nashville, TN 37204-0566 =
Phone 1-615-726-0177

e
44

A

Sample Identification

al
)
et
1
- Vs

3 '

Matrix: Soil Labt Sample 1ID: 27-A1018%
% Dry Weight: a5. Date Sampled: 1/25/99
Units: vg/kg dry weight Date Received: 1/26/97
Dilutien Factor: 1. Analysis Date: 1/,2%/99
Analuysis Method: SWBO13 Analysis Time: 17:26
Delivery Group: 128480 Sample QC Group: 9977
Instrument: PE-3
Grams Extracted: 25.0 ¢ Extraction Date: 1/28/797
Extract Veol: 1.0 ml
FORM I
CAS MNUMBER AMALYTE CONCENTRATION FLAG

TPH (Dies=1 Range} ........ 1146000

WHEY b

COPY 1




1

IREANI

SPECIALIZED
ASSAYS, INC.

A 2960 Foster Creighton Dr.

P.O. Box 40566
-~ Nashville, TN 37204-0566
Phone 1-615-726-0177

fMatrix: Soil

% Dry Weight: £5.
Units: wgslkg dry weight
Diluytion Factor: 1.
analysis M2thod: SWBO13
palivery Group: 128620
Instrument: PE-3
Grams Extracted: 23.0 g
Extract Vol: 1 1

Identification

Aanalysis
Samplsa

Extrac

L: 99-41Q190

lz I
pled: 1/25/99
2 2

4 1726799
ta: 1/29/%9

ime: 17:33
roup: 9977

1/28/9%

Date:

FORM 1

CAS NUMBER

MA . o

TFH (Diesel Range)

AMALYTE

CcoPY 1

CONCENTRATION FlLaG

97400

00544



SPECIALIZED
| ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

-4 4] Nashville, TN 37204-0566

Phone 1-615-726-0177

1
I TIXX

Matrix: Soil

% Dry Weight: 85,
Units: wg/kg dry weight
Dilution Factor: 2.

Analysis Method: SWEC13
Delivery Group: 128620

Inskrument: PE-3

Sample Idenitification

CE-9
Lab Sampls ID: 99-Al0182
Date Samplad: 1/25/99
Date Received: 1/24/99
Aanalysis Date: 17297299
énalysis Time: 16:37

Sampls GC Group: 9777

Grams Exkracted: 25.0 g Extraction Date: 1/28/39%
Extract Vaol: 1.C¢ ml
caS NUMBER ANALYTE COMNCENTRATION FLAG
NA L. TPH (Diese2l Range) ........ 58400

COPY 1

vuu342



i SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.

P.O. Box 40566 CBE—10

i+ Nashville, TN 37204-0566
: Phone 1-615-726-0177

Sample Identificaftion

----

111

Matrix: Soil Lab Sample ILC: 99-A1C180
% Dry Weight: B4, Date Sampled: 1/25/99
Units: wg/kg dry weight Date Received: 1726739
Dilution Factor: 1. Analysis Dat=: 1/29/99
Analysis Mathod: SWEO13 Analysis Time: 12:353
Dalivary Group: 128480 Sample QC Group: R77
Instrument: PE-3
Grams Extractad: 23.0 g Extraction Dafte: 1/28/92%
Extract “ol: 1.¢ ml
FORM 1
CAS NUMBER ANALYTE CONCENTRATIONM FLAG
NA ... e TPH {Diesel Range) ........ 14200

00934

COPY 1



‘ SPECIALIZED
ASSAYS, INC.

JREER

Sample Identification

e 2960 Foster Creighton Dr.
] P.O. Box 40566 CB-11
s 4o Nashville, TN 37204-0566 -
Phone 1-615-726-0177
Matrix: Soil Lab Sample ID: F7-A10179
% Dry Weight: 7. Date Sampled: 1/25/97
Units: ug/kg dry weight Date Receiwved: 1/25/99
Dilution Factor: 1. &dnalycis Date: 1/,27/99
Analysis Method: SWBC1S5 Analysis Time: 12:05
Delivery Group: 128530 Sample QC Group: 9777
Incstrument: PE-3
Srams Extracted: 235.0 g Extraction Date: 1/28/97
Extract Vol: 1.0 ml
FORM I
CAS NUMBER AMALYTE CONCENTRATION FLAG
M& . TPH (Dies2l Range} ........ 21800

uu0533

COPY 1



SPECIALIZED
ASSAYS, INC.

- 2960 Foster Creighton Dr.
P.O. Box 40566

+~H Nashville, TN 37204-0566
Phone 1-615-726-0177

 ——
1
T

Matrix: Soil

Sample Identification

CR-12

Lab Sample ID: 99-A1018%

% Dry MWeight: g3. Date Sampled: 1/25/99
Units: ug/kg dry weight Date Feceived: 1/25/99
Dilution Factor: 1. Analysis Date: 1/,29/97
Analysis Method: SWEO15 Analysis Time: 13:04
Delivery Sroup: 128680 Sample QC Group: 9777
Instrument: FE-3
Grams Extracted: 25.0 g Extraction Date: 1/28/99
Extract Vol: 1.0 ml
FORM I
CAS MNUMBEF AMALYTE CONCENTRATION FLAG
NA .. ... o . TPH (Diessl Range’ ........ 3710 e
.{.v" | o
L00935 .

COPY 1



TPH-GRO
SUMMARY DATA

Gu0417



7 SPECIALIZED
—{ ASSAYS, INC.

2 2960 Foster Creighton Dr.

Sample identification

P.O. Box 40566 CR—1
- Nashville, TN 37204-0566 i
Phone 1-615-726-0177

Matriz: Soil Lak Szmple ID: ?9-A10185
¥ Dry Weight: 28. Date Sampled: 1/25/997
Units: ug kg dry weight Date Receiwved: 1/25/79
Dilutien Factor: 1. Analycsis Date: 1/28599
Analysis Method: SWEOLD Analysis Time: 9:0°9
Deliwvery Group: 128580 Sample QC Group: 3702
Instrument: HP—-19%

CAS MNUMBER ANALYTE CONCENTRATION FLAG

Na oo TPH (Gasolins Range’) ...... 1140 U

COPY 1

LuU42



SPECIALIZED
| ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

s ¢ |

Matrix: Eail

% Dry Weight: 78.
Units: wug/kg dry weigh¥
Dilution Factor: 1.
Analysis Ma2thod: SWEOLS
Delivery Group: 128620
Instrument: HP-19

Sample Identificafion

)

ok

-2
=

X

Lab Sample ID: 99-A1C184%

Dates Sampled: 1/25/99
Cate Received: 1/246/99
analysis Date: 1/2B/99
Analysis Time=: 8:31

Sample QC Growup: 35702

FORM I

CAS NUMBER ANALYTE CIONCENTRATION

MA Lo TPH

{Basoline Range) 1280

COPY 1

FLAG

00423



SPECIALIZED

1
HEEE! ASSAYS, INC. o
NG Sample Identification
i 2960 Foster Creighton Dr.
P.O. Box 40566 PR
L v} Nashville, TN 37204-0566 =T
Phone 1-615-726-0177
Matriz: Soil Lab Sample ID: 99-A10185
% Dry Weight: g3. Date Sampled: 1/25375397
Units: wgskg dry weight Date Received: 1/256/59
Dilution Factom™: 1. Aénaluysis Date: 1/28/,77
Analysis Mathod: SWE0O15 Analucis Time: 9:47
Delivery Group: 128480 Sample QC Group: 702
Instrument: HF-19
FORM I
|
CAS MNUMBER AMNALYTE COMCENTRATION FLAG
| M& TPH (Gasoline Range) ...... 1200

Uuu425

COPY 1



h SPECIALIZED

ASSAYS, INC.

Sample Identification

e

2960 Foster Creighton Dr.

111

P.O. Box 40566 rE—-4
¢ =4 Nashville, TN 37204-0566 ==
Phone 1-615-726-0177
Matriz: Soil Labk Sample ID: 79-A10187
% Dry Weight: 70. Date Sampled: 1/25/97
Units: ug/kg dry weight Cete Receiwved: 1/,26/797
Dilution Factor: 1. Amalysic Date: 1/28/,99
Analysis Methed: SWR015 Analysis Time: 11:39
Delivery Group: 128680 Sample QC Group: 570
Instrument: HP-17
FORM I
CAS MUMBER ANALYTE CONCENTRATION FLAG
- TPH (Gasoline Rang=2? ...... 1110 U

COPY 1

LuU426



T

. v

I SPECIALIZED

i Pt
-;.{ e

ASSAYS, INC.

- 2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Natrix:»Soil
% Dry Weight: 83.

Szmple Identification

CR-5

Lak Sample IL:

Date Sampled: 1/25/%9

?7-A10183

Units: ugskg dry weight Date Receiwved: 1/28/97
Dilution Facter: 1. Arialysis Date: 1/,28/99
Analysis Method: SW3D135 Analysis Timz: 7:54
Delivery Group: 128680 Sampie QC Grou 5702
Instrument: HP-19
CAS MNUMBER ANALYTE CONCENTRATION FLAG
Ma ... TPH (Gasoline Range) ...... 1200 U
tuvd2

COPY 1

)




TET SPECIALIZED
RS ASSAYS, INC. et
Sample Identification

A 2960 Foster Creighton Dr.
P.O. Box 40566 CE—%
Nashville, TN 37204-0566 - -

Phone 1-615-726-0177
Lab Sampls ID: 99-410C182

Matrix: Soil =
% Dry Weight: 27. Data Samplad: 1/23/99
Units: ugskg drg_weight Cate Received: 1/26/39
Dilution Facter: 3 Analysis Data: 1/28/99
Analysis Mathod: SWSOLS Analysis Time: 7:14
Dalivery Group: 128480 Sample GC Group: 3702
Instrument: HP-19
FORM I
i CAS NUMBER ANALYTE COMNCENTRATION FLAG
| MA e TPH (Gasoline Range) ...... 17200




SPECIALIZED
Ll ASSAYS, INC.

Szmple Identification

2960 Foster Creighton Dr.
P.O. Box 40566 r—7
~- 1 Nashville, TN 37204-0566 : -

Phone 1-615-726-0177

Matriz: Soil Lab Sample ID: 99-A10191
% Dry Weight: 55, Date Sampled: 1/25/97
Units: wg/kg ¢éry weight Date Received: 1/25/97
Dilution Factor: 3. analysis Date: 1/,28/97
Analysis Methed: ZWE0L15 Analysiz Time: 14:09
Delivery Group: 128480 ’ Sample QC Group: 5702
Instrument: HP-17
FORM I
CAS MNUMBER AMNALYTE COMCENTRATION FLAG
TPH (Gasolines Range) ...... 582000

COPY 1

0431



SPECIALIZED
o4 ASSAYS, INC.

44

2960 Foster Creighton Dr.
P.O. Box 40566 CR-DZ
Nashville, TN 37204-0566 =

T T 113K

Phone 1-615-726-0177

Matrix: Seil Lab Sample ID: 99-A10192
¥% Dry Weight: 22a. Date Sampled: 1/25/77
' Units: ug/kg dry weight Dats Receiwsd: /25/97
Dilution Facter: S Analysic Date: £ 23/97
Analysis Method: SWEOL1S Arnalysis Time: 14:47
Deliwvery @roup: 128480 Sample QC Group: 35702
Instrument: HF-19
FORM I
|
' CAS MNUMBEFR ANALYTE - COMCENMTRATION FLAG
t N& oo TFH (Gaselins Rang=) ...... 4210C6

COPY 1




i i SPECIALIZED
,---: ! ’ Sampie Identification
- H 2960 Foster Creighton Dr.
8 P.O. Box 40566 rE—a
~H Nashville, TN 37204-0566 -k
Phone 1-615-726-0177
Matrix: Scil : Lab Sample ID: 29-A1018%
% Dry Weight: 835. Date Sampled: 1/25/99
Units: ug/kg dry weight Date Received: 1/25/99
Dilvtion Factor: 1. Analysis Date: 1/28/99
Analysis Method: SWBOLO Anslysis Time: 12:354
Delivery Group: 128480 Sample QC Group: 3702
Instrument: HP—17%
FORM I
i CAS MUMBER ANALYTE CONCENTRATION FLAG
F M& ..o TPH (Gasolin= Range) ...... 1120 U
vuU4235
COPY 1



SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.

P.O. Box 40566 cE-D1
Nashville, TN 37204-0566 il
Phone 1-615-726-0177

8 il

Sample Identification

1
1 IRK

Matriz: Seil Lab Sample ID: F9-A10190
% Dry Weight: 85. Date Samplesd: 1/25/,99
Units: ugskg dry weight Datz Received: 1/28/97
Dilutian Facter: 1. Analycsis Date: 1/28/79
Analysis Method: SWBO13 Analusis Time: 13:32
Delivery Group: 128580 Sample QC Group: S704

Instrument: HF-19

FORM I

CAS NUMBER AMNALYTE COMNCENTRATION FLAG

N& ... TPH (Basnlins Range) ...... 1120 S ¢

COPY 1



SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Metrixz: Soil
% Dry Weight: Ga&.
Units: ug/kg dry weight

Diluticn Factor:. 1.

Anslys

ig Methcd: 3SWEDLT

Delivery Group: 128480
Instrument: HP-19

mole Iderntification

Lab Sample ID: 979-A10188

Date SDampled: 1/85/%9
Date Received: 1/°25/°99
Analusis Date: 1/23/59

Analuysis Timez: 12:17

Sampls

- -

at Group: STO

FORM

CAS MNUMBER ANALYTE

...........

TPH (Gasoline Rang=2)

CONCEMTRATION FLAG

...... 1140 Y

G042



SPECIALIZED
ASSAYS, INC.

Sample Identification

ImmEs § |

2960 Foster Creighton Dr.
P.O. Box 40566 CE-10
Nashville, TN 37204-0566 *

Phone 1-615-726-0177

Matriz: Soil Lab Semple ID: 77-A10180
% Dry MWeight: 35. Date Zampled: 1/25/97
Units: ug/kg dry weight Datz Received: /25499
Dilvtion Factor: 1. Analycsis Date: 1/28/99
Analysis Method: 3WS015 Analysis Time: &:01
Delivery Group: 128650 Sample GC Group: 3702

Instrument: HP-19

FORM I

CAS MUMBER ANALYTE . COMNCENTRATION

Ma& ... oo TPH (Gasoline Ranges?} ...... 11460

FLAG

050419



SPECIALIZED
ASSAYS, INC.

Sample Identification

- 5 2960 Foster Creighton Dr.

g ] F’_.O. Box 40566 . CE-11

i +~f] Nashville, TN 37204-0566

Phone 1-615-726-0177

Matrix: Soil Lzb Sample ID: 99-A10177
% Dry Weight: 73. ' Date Sampled: 1/25/99
Units: ug/kg dry weight Dates Received: 1/2&/99
Dilution Factor: 1. Analysis Date: 1/28/97
Amalusis Method: SWE01LS Analusis Time: 5: 24
Delivery Group: 128&80 Sample QC Group: 35702

Instrument: HP—-19

FORM I

CAS NUMBER ANALYTE COMCENTRATION FLAG

TPH (Gasnlina Rangs) ...... 1270 A &

(130418

COPY 1




r SPECIALIZECE:)
&"‘"‘ ASSAYS, INC. Sample Identification
Ea 2960 Foster Creighton Dr.
e P.O. Box 40566 . CE—-12
T >} Nashville, TN 37204-0566 -

Phone 1-615-726-0177

Matrix: Soil Lab Sample ID: F9-A10181

% Dry Weight: g53. Date Sampled: 1/25/797
Units: ug/kg dry weight Date Received: 1/25/99
Dilution Facter: 1. Analysis Date: 1/23/99
Analysis Method: SWECLS Analysis Time: &:39
Delivery Group: 128530 Sample QC Group: 35704

Instrument: HP—-17

FORM I

CAS NUMBER ANALYTE COMCENTRATION FLAG

N& ... ..o o TPH (Gasolin= Ranges) ...... 1200 A &

COPY 1




T 4 -

VOLATILE ORGANICS
SUMMARY DATA

T G TEE WENR $WhNE TN RS SRR RS TEEES eEm TR RS TR =W R . .

w0097



SPECIALIZED
ASSAYS, INC.

= 2960 Foster Creighton Dr.

P.O. Box 40566

- Nashville, TN 37204-0566
: Phone 1-615-726-0177

Sample Idenzification

CE-1

COPY 1

Matrix: Soil Lab Sample ID: 99-A1018B3

% Dry Weight: 28. Date Sampled: 1/25/99

Units: ug/kg dry weight Date Received: 1/26/97

Cilution Factor: 1. Analysis Date: [ 1/28/99

analysis Method: SWE26CE Analysis Tima2: 20:58

Delivery Group: 28480 Sample QC Group: 5473

Instrumant:

FOPM 1

CAS NUMBER ANALYTE COMNCENTRATION FLAG
144-10-5 . ... .... 1—-Chlorchexane ............ 2.8 U
71-43-2 ... ... ... 1.2 1 PR -1 1 - O 2.3 U
108-845-1 . ... .... Bromobenzene .. ... ... 2.3 U
124-48-1 . ... .... Bromochloromethane ........ 2.3 U
75-25-2 .........Bromoform ...... ... &. 8 9]
74-83-9 ......... Bromomethane ........... ... 5.7 U
104-51-8 . ....... n—Butylbenzene ............ 5.7 U
135-98-8 . ....... sec—Butylbenzene .......... 8.0 U
F8-05-5 .. ... .. t-Butylbenzene ............ 8.0 V)
55-83-5 ... .. ..., Carbon tetrachloride ...... 11. 4 U
108—-90-7 .. ...... Chlorobenzene .........c.... 2.3 U
75-00-3 .. ....... Chloroethane .............. 5.7 V)
67=66-3 ... ... ... Chloroform ..... .. 2.3 U
74-87-3 .. ....... Chloramethane .. ... ........ 8.0 9]
G5-4%9-8 ......... 2-Chlorotoluene .. ......... 2.3 U
106-43-4 . ... .... 4—-Chloroctoluene . ... ... ... 3.4 9]
95—-12-8 .. ....... 1, 2-Dibromo—-3—chloropropane 1.1 U
124-48—-1 . ... .... Dibromochloromethane ...... 3. 4 U
74-95-3 .. ....... i, 2-Dibromoethane ......... 3.4 U
74-95-3 ... ...... Dibromomethane ............ 11. 4 U
25-50-1 ......... 1,2-Dichlorobenzene ....... 2.3 19}
541-73-1 . ....... i1, 3-Dichlorobenzene ....... 6.8 U
106—46—~7 . ... . ... i, 4-Dichlorobenzene ....... 2.3 U
75-71-8 ......... Dichlorodifluoromethane ... 5.7 9]
75-34-3 ... ...... 1, 1—-Dichloroethane ........ 2.3 U
107-06-2 .. ... ... t,2-Dichlorcethane ........ 3.4 U
75~35-4 .. ....... i, 1-Dichloroethene ........ 6.8 U
156-59-2 . ....... cis—1,2-Dichlorocethene .... 6.8 U
156—60—-5 ........ trans—-1,2-Dichloroethene 3. 4 U
78-87-9 ......... i, 2-Dichloropropane ....... 2.3 U
142-28-9 ... ..... i1, 3-Dichloropropane ....... 2.3 Y
594-20-7 . ... .... 2,2-Dichloropropane ....... 22. 1Y)
563-58-6 .. ... ... 1, 1-DichloTopropene ....... 5.7 ]
10061-01-5 ... ... cis—1, 3-Dichloropropene 5.7 ]
10051-02-6 ... ... trans—1,3-Dichloropropene 2.7 U
100-41-4 . ... . ... Ethuylbenzena .............- 3.4 U
§7-63-3 ... ... ... Hexachlorobutadiene ....... 5.7 U
9a-82-8 ... ...... Isopropylbenzene .......... 2.1 )
g-87-5 .. ... ... 4-Isopropyltoluene ........ 6.8 U

0U011

«



SPECIALIZED
L= ASSAYS, INC. Sample Idan%ification
sl 2960 Foster Creighton Dr.
NS P.O. Box 40566 CE-1
i .==H Nashville, TN 37204-0566 =
J  Phone 1-615-726-0177
Matrig: Soil Lab Sample ID: 99-A10183
“ Dry Weight: 88. Cate Sampled: 1/25/99
Units: wg/kg dry weight Cates Receivead: 1/26/99
FORM
CAS NUMBER aMalLYTE COMNCENTRATION FLAG
75-09-2 ......... Methylene chloride ........ 2.3 U
Gi-20-3 .. ... .. Maphthalene ..............- 2.3 9]
103-65-1 . ....... n-Propylbenzene ........... 2.3 U
100-42-5 . ... .... STYUTEBNE ... iee e mem e 2.3 U
&30-20-& . ... ..., 1,1, 1, 2-Tetrachlorcethane . 3.4 U
73-234-3 ......... 1,1, 2. 2-Tetrachlorcethane . 2.3 U
127-18-4 .. ... ... Tetrachlercethene . ........ 8.0 U
108-88-3 . ....... TOLUBTIE . vt v e me e amee e e s 5.7 U
87-&1-565 ......... 1,2, 3-Trichlcrobenzene . ... 2.3 U
120-82—-1 . ....... 1,2, 4-Trichleorocbenzene . ... 2.3 U
71-55-&6 ......... 1,1, 1-Trichlorcethane .. ... 3.5 8]
79-00-5 ... ...... 1,1, 2-Trichlorcethane ..... 5.7 U
F7F-01-& ... Trichloroethene ........... 11.4 U
g5-18-4 .. ... .... 1,2, 3-Trichloropropane .... 22.7 U
95-63-5 ... i,2, 4~Trimethylbenzene .... 8.0 U
108-67-8 .. ...... 1,3, 5-Trimethylbenzene 3. 4 U
75-01-4 .. ....... Vinyl chloride ..........-. 10. 2 U
75-27-4 ......... Bromodichleromethane ...... 4.5 U
G415 . O—XYlene .........c 5.7 U
F2X-3 ¥ W m, p—Xylene ......... ... .. 3.4 U
75-&9-4 .. ... . ... Trichlorofluoromethane . ... 4.5 ¥

COPY 1

bu0113



SPECIALIZED

-t

ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

Sample Identification

cB-2

“.-H Nashville, TN 37204-0566
: Phone 1-615-726-0177

COPY 1

Matriz: Soil Lab Sample ID: 99-A10184

¥ Dry Weight: 78. Date Sampled: 1/25/99

Units: ug/kg dry weight Date Received: 1/26/97

Dilution Factor: 1. Analysis Date: 1/28/377

Analysis Methoc: SLSZ60R Amaluysic Time: 20:13

Delivery HToUp! 1285680 Sample QC Group: 5673

Instrument:

FORM I

CAS NUMBER ANALYTE COMCENTRATION FLAG
144-10~-5 ... .. ... i—-Chlorohexana ............ 3.2 U
71-43-2 ... ...... EBBNZENA . . .ottt e oo 2. & J
108-86—-1 .. ... ... Bromobenzaene ... ... ..coeno- 2.6 U
124-48-1 ... ..... Eromochloromethan=2 .. ...... 2. 6 U
75-25-2 ... ...... Bromoforlm .o oue oo eoenoeen- 7.7 U
74-83-9 .. ....... Bromomathane .. .........-.- & 4 U
104-51-2 .. .. .... n—-Butylbenzeneg ...........- A 4 U
135-98-2 ........ sac—~Butylbenzen=a .......... 2.0 U
eR-CG&6—& .. ... ... t-Butylbenzene ............ ?.C U
S54-23-5 .. ... ... Carbon ftetrachlaride ...... i2.8 u
108-90-7 . ... .... Chlorobenzena ..........+.- 2. 6 U
75-G0-3 ... .. ... . Chlarcethane .......... ... &. 4 U
&7-&6=3 ... ... ... CRIOTOFOTM .. v v v v v ee s o 2. 6 U
74-87-3 ... ... ... Chlorom=2thane .. ..........- 2. G U
@5-49-8 ... ...... 2~Chlorotolusne ........... 2.6 U
106—-43-4 ... ..... 4~Chlorotoluene ........... 3.8 U
fe~12-8 ......... 1, 2-Dibromn—-3—chloropropans 1.2 U
124-48—-1 . ....... Libromochloromethane ...... 3.8 U
74-95-3 ... ...... , 2—-Dibromoethane . ........- 2.8 U
74—-95-2 . ... ... Dibromomethane . .........." 1i2.8 U
95—-50~-1 ......... 1,2-Dichlorobenzene ....... 2.4 U
541-73-1 ........ 1,3-Dichlorobenzena ....... 7.7 U
106—4K—7 . .. . .. 1, 4-Dichlorobenzena ....... 2. 6 U
75=-71-8 . ... ..... Dichlorodifluoromefhane a. 4 U
75~34-3 ... .. ... 1, 1-Dichloroethane ........ 2.6 U
107-06-2 ... ..... 1,2-Dichloroethane ........ 3.8 U
75-35-4 .. ....... i1, 1-Dichloroethene ........ 7.7 u
1546-59-2 ........ cis—1,2-Dichloroefhene .... 7.7 U
156=-60-5 ... ..... trans—1,2-Dichloroethene 3.8 U
78-87-5 ..... .. .. 1,2-Dichloropropane ....... 2.4 U
142-28-9 .. ...... i,3-Dichloropropang ....... 2.6 U
594-20-7 ... ..... 2,2-Dichloroprapansg ....... 23. & U
563-98-6 ... ..... i, 1-Dichlaoropropen2 ....... 5.4 U
10061-CG1-5 ... .. cis—1,3-Dichlorapropene .. & 4 U
10041-C2-4 . ... .. trans—1,3-Dichlarapropens & 4 4
100-41-4 .. ... ... Ethylbenzena ... ...... ...~ 3.8 iy
e7-48-3 ... ... ... Hexachlorobutadiena ....... 6. 4 U
f8-82-8 ......... Isoprapylbenzen= . ... ... .- 10.3 U
GI-B7-& ... ... 4-Isopropyltoluene ........ 7.7 U

00110




‘ SPECIALIZED
' ﬂ‘ ASSAYS, INC.

2960 Foster Creighton Dr.

Zzmple Identification

P.0. Box 40566 Pt )
+H Nashville, TN 37204-0566 =
Phone 1-615-726-0177

Matrix: Soil Lab Sample ID: 979-A10184

% Dry Weight: 73. Date Sampled: 1/,25/99

Units: ug/kg dry weight Date Receiwved: 1/26/77

FORM I

CAS PNUMBER ANALYTE COMNCENTRATION FLAG
TS=CR-2 .. ... Methylene chloride ........ 2.4 U
F1-20-3 ... ... Maphthalenme ............ .. 2. & U
103-465-1 . ... .. .. n-Propylbenzene ........... 2. 6 U
100-42-3 . ... .. .. SEYTENE . ..o i 2. 4 U
&30-20-4 . ... ... 1,1, 1,2-Tetrachloroethane 3. B U
79=-34-3 .. ... ..., 1,1,2,2-Tetrachloroethane 2.6 U
127-18—-4 ........ Tatrarchloroethens . ........ 2.0 4
108-88-2 ... ... .. TOlUBHE . ottt e i e & 4 U
87-61-& .. ... .... 1,2, 3-Trichlaorobenzenea 2. & U
iz20-82-1 ........ 1,2, 4-Trichlorobanzeng .... 2. & U
71-85-& ......... 1,1, 1—-Trichloroethane ..... S. 1 U
79-00-5 ......... 1,1,2~Trichlorosethane ..... & 4 9]
79-01-& .. .. ... .. Trichloroesthene ... ........ 12.8 U
P6—-18-4 .. .. ..... 1,2, 3-Trichloropropane 23. 6 u
PS=&3-& .. ... 1,2, 4~Trimethylbenzene 2.0 U
108-467-8 .. ...... 1,3, 5-Trimethylbenzzne .... 2.8 U
75-C1—-4 ......... Vinyl chlaride ............ 11.5 U
75-27-4 .. ....... Bromodichloromethans ...... 5.1 U
&hHL3 L. oo o—Xylene . ... &. 4 U
&his L myp—Xylens ... 3.B U
75694 ... ...... Trichlorofluoromethane .... 5.1 U

vu0111

COPY 1



SPECIALIZED

=4 ASSAYS, INC.

Matrix: Soil

A

tnits: wugskg dry waight
Cilution Factor: 1.
Analysis Method: SWE2&CE

Sample Idan

fication

2960 Foster Creighton Dr.
P.O. Box 40566 cp-22
Nashville, TN 37204-0566 e

Phone 1-615-726-0177

Dry Weight: B3. Dats Sampled:

tab Sample ID:

Date Receivad:
analysis Data:
Analysis Tim=:

?9-A1C184
1/23/3%9
1/26/99
1/28/°2%9

23: 38

Delivery Graup: 128680 Sampla QC Group: 3693
Instrument:
FORM I
CAS NUMBER ANALYTE COMNCENTRATION FLAG
144-10-5 . ... .. .. it-Chlorchexane ............ 3.0 U
71-43-2 .. ... .... BENZENE . v vt v et et e oo 2.4 U
108-86—-1 . ....... Bromobenzene .. ... ... 2.4 U
1234-48-1 .. ...... Bromochloromethane ........ 2. 4 U
75-25-2 ..... ..., BTOMOFOTM « v v v v e e e v mae oo 7.2 U
74-83-9 ... ...... Bromomethane ... ........... s, 0 U
104-51-8 . ... .... n—-Butylbenzene ............ 6.0 U
135-98-8 ........ sec—Butylbenzene .......... 8.4 9]
P8-05-4 .. t-Butylbenzene ............ 8.4 U
56-23-% ......... Carbon tetrachloride ...... 12.0 U
108—~90~7 . ... .... Chlorobenzene ............. 2.4 U
75-00-3 .. ... ... Chloroethane .............. 6. 0 U
67=65-3 ... ... ... ChloTOFfOTmM ...t v i i oo e 2.4 U
734-87-3 ... ... ... Chilcromethane ............. 8. 4 3]
25-47-8 ......... 2-Chlorotoluene ........... 2.4 U
106—-43—-34 ... ..... 4-Chlorotoluene ........... 3.8 U
?6H-12-8 ... ... ... 1, 2-Dibromo—3—chloropropane 1.2 18]
124-48-1 .. ...... Dibromochloromethane ...... 3.6 U
74-95-3 ..... ... 1,2-Dibromoethane ......... 3.6 9]
74-95-3 ......... Dibromeomethane ............ 12. 0, U
25-50-1 ......... 1,2-Dichlorobenzene ....... 2. 4 U
541—-73—-1 . ... .... i1, 3-Dichlorobenzene ......- 7.2 U
106=46—-7 .. ... ... i1, 4-Dichlorobenzene ....... 2.4 U
75-71-8 ......... Dichlorodifluoromethane . 5. 0 U
75-34-3 .. ... .... 1, 1-Dichlorocethane ........ 2.4 U
107-06—-2 . ... .... 1, 2-Dichlorocethane ........ 3.6 U
75~-35-4 ......... 1, 1-Dichlorcethene ........ 7.2 1§
156—-57-2 . ... .... cis—1,2-Dichloroethene .... 7.2 U
156=-650-5 . ... .... trans—-1,2-Dichloroethene .. 3.5 U
78-87-5 ......... 1, 2-Dichlorcpropane ....... 2.4 U
142-28-9 . ... .... 1, 3-Dichloropropane ....... 2.4 U
594—-20-7 . ... .. .. 2, 2-Dichloropropane ....... a4. U
553—-58-%5 .. ... ... i, 1-Dichloropropene ....... 6.0 U
10061-01-5 .. .. .. cis—1,3-Dichloropropene 6.0 U
10061-02~65 ... ... trans—1,3-DichlorcprTopene . 6. 0 U
100-41-4 .. ... ... Ethulbenzene .............= 3.5 8}
8§7-53-3 .. ....... Hexachlorobutadiene ....... 6.0 U
93-82-8 ......... Isopropylbenzene .......... 9.6 U
GR-87-&6 ... ... ... 4-Isagpropyltoluene ........ 7.2 Y]

COPY 1

000114



‘ SPECIALIZED
Ly ASSAYS, INC.

Sample Identification

= 2960 Foster Creighton Dr.
P.O. Box 40566 cR-3

- H Nashville, TN 37204-0566 .=
: Phone 1-615-726-0177

Matrix: Soil Lab Sample ID: F9-A101854

% Dry Weight: £3. Dates Sampled: 1/725/99

Units: wugs/kg dry waight Date Received: 1/246/99

FOrRM I

CaS MNUMBER ANALYTE COMNCENTRATION FLAG
75-09-2 ......... Methylene chloride ........ 2.4 3]
G1-20-3 ... ... ... Maphthalenme ............... 2.4 Y
103=-55-1 . ....... n—Propylbenzene ........... 2.4 Y
100-42-5 ... ..... SEYTENE .. ..t i e 2.4 Y
&30-20-5 .. ... ... 1,1, 1,2-Tetrachloroethane 3.6 U
7F-34-5 .. ....... 1, 1,2, 2-Tetrachloroethane . 2.4 U
127-18-4 . ... .... Tetrachloroethene ......... 8.4 U
108-83-3 . ....... TOIUBME .ot ittt it &5.0 U
87-61-5 .. ....... 1,2, 3~Trichlorcbenzene .... 2.4 U
120-82-1 . ....... 1,2, 4-Trichleorobenzene .... 2.4 U
71-85-6 .. .. ... .. 1,1, 1~Trichloroethane ..... 4.8 U
79-00-5 ......... 1,1, 2-Trichlorcethane ..... 6.0 U
79~01=8 ... Trichlorecethene ........... 12.0 U
F65-18-4 .. ... ... 1,2, 3-Trichloropropane 24. 1 Y
P5—L3-5 ... 1,2, 4-Trimethylbenzene .... 8. 4 U
108-567-8 . ... .... 1, 3: 5-Trimethylbenzene .... 3.8 U
75-01-4 . ........ Vinyl chloride ............ 10.8 U
75-27-4 ... ...... Bromodichloromethane ...... 4.8 U
6815 ... p=Xulene ....... ... 6.0 U
6516 ..o m,» p—Xyleme ..... ... ... - 3.6 U
75-67-4 .. ... .... Trichlorofluoromethane ... . 4.8 U

000115

COPY 1



SPECIALIZED
ASSAYS, INC.

Sample Idenftification

d 2960 Foster Creighton Dr.
. P.O. Box 40566 CE

-
g

Nashville, TN 37204-0566

Phone 1-615-726-0177

Matriv: Socil Lab Sample ID: 99-A1C0187

% Dry Weight: F0. Cats Sampled: 1/25/%9

Units: wgrskg dry weight Cate2 Received: 1/25/99

Dilution Factor: 1. Analysis Data: 1/29/99

dnalysis Mabhod: SWE24L0E Analysis Tim=a: C: 12

Dalivery Group: 12B4E0Q Sample GC Group: 3493

Instrument:

FORM I

CAaS NUMBER ANALYTE CONCENTRAT ION FLAG
134-310-5 . ... .... 1-Chlorohezane ............ 2.8 U
71=-43-2 .. ... . ... BETZEME . v i it e e e e e omene e 2.2 U
108-865-1 . ... . ... BTomobenzene ... ........... 2.2 U
124-43-1 . ... .... Bromochloromethane ........ 2.2 19}
75-25=2 ... ... ... BTOMOFOTM . .o v v v v e v v e eeoes &5, 7 U
74-83-9 .. ... .... Bromomethane ... ... ... ... 5.6 U
104-51-38 .. ...... n-Butylbenzene ............ 3.8 U
135-98-8 .. ...... sec—Butylbenzena .......... 7.8 v
98-05—=& .. ... ... t-Butylbenzene ........... .- 7.8 Y
54-23-5 .. ....... Carbon tetrachloride ...... 11.1 8}
108~90-~7 .. ... ... Chlorobenzene ............. 2.2 U
75-00-3 ......... Chloroethane ............-- 3.6 U
&T7=65-3 .. ... ChloTOofOTMm . ... v i i v et vv e 2.2 9]
74-87-3 .. ....... Chloromethane ............. 7.8 U
95-49-8 .. ....... 2-Chlorotoluene ... ........ 2.2 U
106-43-4 . ....... 4-Chlorotoluene ........... 3.3 Ly
95—-12-8 ... ... ... i, 2-Dibrome—-3—-chloropTopane 1.1 U
123-48-1 .. ...... Dibromochloromethane ...... 3.3 U
7T4-95-3 .. ....... i, 2-Dibromocethane ......... 3.3 U
73-95-3 .. ....... Dibromomethane . ... ........ 11,1 U
95-50-1 .. ....... 1,2-Dichlorcbenzene ....... 2.2 U
541-73-1 . ....... t,3-Dichlorobenzene .....-. 6.7 U
106-8445-7 .. ... ... i1, 4-Dichlorecbenzene ....... 2. 2 9]
75-71-8 .. ....... Dichlorodifluoromethane 5.6 U
75-34-3 .. ....... 1, 1-Dichlorcethane ........ 2. 2 U
107-06—2 . ... .... 1,2-Dichloroethane ........ 3.3 U
75-35-4 . ........ 1, 1-Dichloroethene ........ 5. 7 Y
156-59-2 .. ... ... cig—1,2-Dichlorocethene .... b, 7 U
156—-&0-5 ........ trans—1, 2-Dichlorocethene 3.3 U
78-87-5 .. ........ i, 2-Dichlocropropane ....... 2.2 U
142-28-9 ........ 1, 3-Dichloropropane ....... 2. 2 U
594-20-7 . ... .... 2, 2-Dichloropropane ....... 22. 2 U
55483~-583-5 . ... .. .. i, 1-Dichloropropene ....... 5.5 U
100&61-01-5 ... ... cis—1,3-Dichloropropene 5.6 ]
10061-02-6 ... ... trans—-1,3-Dichlorcpropene 5.6 U
100-41-4 ... ... .. Ethylbenzene ... ....... ... 3.3 Yy
87-68-3 .. ....... Hexachlcrobutadieme ....... 5.5 U
gR-g2-23 ......... Isopropylbenzene .........- 3.9 U
e T 4-Isgpropyltoluene ...... .. &. 7 4]

COPY 1

G0l



SPECIALIZED
ASSAYS, INC.

5 H 2960 Foster Creighton Dr.

H

111

-

mple Identification

wn

W

P_.O. Box 40566 CE-4
it Nashville, TN 37204-0566
Phone 1-615-726-0177

Matrix: Soil 1_ab Sample ID: 99-410187

% Dry Weight: F0. Rats Sampled: 1/25/99

Units: ug/kg dry weight Dates Received: 1/246599

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
75-09-2 .. ... ... Methylene chloride ........ 2.2 U
21-20-3 ... ... ... Maphthaleme ..............- 2. 2 Y
103-4655—-1 . ... ..., n—Fropulbemnzena ........... 2.2 U
100-42-5 . ... . ... SEYTBNE .. .ot eee 2.2 ¥
630-20—-565 ... ... .. 1.1, 1,2-Tetrachlorcethane 3.3 U
79=34-5 ......... i, 1, 2. 2-Tetrachlorocethane . 2.2 Ly
127-18—-4 .. ... ... Tetrachlorcethene ....... .. 7.8 U
108-88-3 ........ TolUBNE . ittt e et 5. & 9]
87—-&61-& ... ... ... 1,2, 3-Trichlorobeniene . ... 2.2 8]
120-82—-1......... 1,2, 4-Trichlocrobenzene 2.2 0
71=55-& ... ... ... 1,1, 1~-Trichlorcethane ..... 4.4 U
79-00—-5 ......... 1,1, 2-Trichlorocethane ..... 5.9 U
79-01~6 .. ... .... Trichloroethene ........... 11.1 U
95-138-4 .. ... ... . 1,2, 3-Trichloropropane 22. 2 U
G5-53—5 ... 1,2, 4-Trimethylbenzene 7.8 18]
108-67-9 .. ... ... 1,3, 5-Trimethylbenzene .... 3.3 LS
75-01-4 .. ... ..., Vinyl chloride ............ 10.0 U
75-27-4 .. ....... Bromodichloromethane ...... 4, 4 U
51T Lo p—Xylene ...........c. 5.6 U
bS5 L m, p—Xylene ........ ... 3.3 U
75-&2-4 .. ... .... Trichloroflucromethane .. 4.4 19}

vy0117?

COPY 1



; SPECIALIZED
=4 ASSAYS, INC.

Sample Identification

o 2960 Foster Creighton Dr.
ous P.O. Box 40566 CB-5
#.% /B~ H Nashville, TN 37204-0566 -

Phone 1-615-726-0177

Metrix: Scoil Lab Sample ID: 99-A10183

% Druy Weight: 83. Date Sampled: 1/25/799

Units: ug/kg dry weight Datz2 Received: 1/25/99

Dilution Factor: 1. 4nalusis Date: 1/27/97

Armalysis Method: SWS260B Analysis Time: 9:33

Delivery Group: 1284680 Sample QC Group: 5893

Instrument:

FORM I

CAS NUMBER ANALYTE COMCENTRATION FLAG
144-10-5 . ... .... i-Chlorohexane ............ 3. ¢ U
71i-43-2 ... .. .... BERNZIBME . .ttt ie v es o nn e 2. 4 U
108-86—-1 .. ...... Bromobenzene ..........cc.- 2.4 U
124-48-1 ........ Eromochloromethane ........ 2.4 tJ
75-25-2 .. ... ... BromofOoTm ... .ooueeennenens 7.2 U
734-83-9 .. ... .... Bromomethane .............. 6.0 U
104-51-8 .. ...... n-Butylbenzen=2 ...........- 4. 0 U
135-98-8 ........ sec—Butylbenzens ...... R 8. 4 u
PEe-Co—4 .. e t—-Butylbenzene ............ 8.4 U
56~23-5 .. ... ..., Carbon tetrachloride ...... 12.0 U
108-90-7 . ....... Chlaorobenzene ............. 2.4 U
75-00-3 .. .. ..., Chloroethane .............. 6.0 U
&7~656-3 .. ... ... Chloraform ......cooeeeeen- 2. 4 U
74-87-2 ... ... ... Chloromethan2 .. ........... 8.4 U
95-49-2 .. ... ..., 2-Chlorotolusne ........... 2.4 U
104=43-4 . ... .... 4—-Chlorotoluene ........... 3. & U
94-12-8 ... ... ... 1,2-Dibromo—-3—-chlorapropane 1.2 U
i24-48-1 ........ Dibromochloromethan2 ...... 3.6 U
74-95-3 ......... i,2-Dibromoethane .........- 3.6 U
74-95-3 ......... Dibramomethane . ...........- i2. 0 U
95-5CG~-1 ......... i1,2-Dichlaorobenzensa ....... 2. 4 U
541-73-1 ........ 1,3-Dichlorobenzena ....... 7.2 U
106=446-7 . ... ... 1, 4-Dichlorobenzens ....... 2.4 U
75-71-28 ......... Dichlorodifluoromethane 6.0 U
75-34-3 ......... 1, 1-Dichloroethane ........ 2. 4 U
107-06-2 . ....... 1,2-Dichloroethane ........ 3.6 U
75-35—-4 .. ....... 1, 1-Dichlaroethene ........ 7.2 U
156-59-2 ... ..... cis—1,2-Dichloroethene 7.2 tJ
156—=60-3 . ... .... trans—1,2-Dichloroethene 3. & U
7B-87-% ......... 1,2-Dichloroprapane ....... 2. 4 U
142-28-2 ........ i, 3~-Dichlorapraopang ....... 2.4 tJ
594-20-7 . ....... 2,2-Dichloropraopane ....... 24. 1 U
543-38-46 . ....... i, 1-Dichloroprapene ....... 6. 0 U
100&41-C1-5 .. .... cis—-1,3-Dichloropropene 6.0 ]
10061-02-4& .. .... trans—1,3-Dichlovopropane 4.0 5]
100-41-4 . ... .... Ethylbenzene ............ ... 3.4 U
g7-68-3 ... ...... Hexachlorobutadiene ....... 6.0 U
e8-82-6 ......... Isaopropylbenzene .......... 9.6 U
9-87-46 .. ... . ... 4—-Isopropyltoluene ........ 7.2 U

COPY 1



g
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SPECIALIZED
ASSAYS, INC.

o 2960 Foster Creighton Dr.

P.O. Box 40566 CE-5

Nashville, TN 37204-0566 -
Phone 1-615-726-0177

Sample ldentification

Matriz: Seil L2t Sample ID: 779-A10183

% Dry Weight: 83. Date Sampled: 1/725/%99

nits: ug/kg dry weight Date Received: 1/25/99

FORM I

CAS NUMBER ANALYTE COMCENTRATION FLAG
TS-CP-2 .. ... ... Methylene chlaride ........ 4.8
S1-20-3 .. ... ... Maphthalena ... ......... .- 2.4 U
103-65-1 ... ... .. n—Propylbenzene ........... 2. 4 U
100-42-5 . ... .... SEYTENE ...t vie i e 2.4 U
&30-20-4 .. ... ... 1,1, 1,2-Tetrachlaorosthane 3.4 U
79-34-3 ......... 1,1, 2,2-Tetrachlaorosthane 2. 4 U
127-18-4 . ... .... Tetrachloraethens ......... 8. 4 t
108-88-3 ........ ToIuene .. ...t 6. G U
e7-&1-& .. ... .. .. 1,2, 3=-Trichlorobenzens2 2. 4 U
t20-82-1 ........ 1,2, 4-Trichlorobenzens 2.4 J
71=-55-& ... ...... 1,1, 1=-Trichloraethans ..... 4.2 U
79-Q0-5 ... ..... 1, 1,2~Trichlorosthane ..... 6. G U
79-01-& .. ....... Trichlaroethene ........... 12.0 U
95—18-4 ... ... 1,2,3-Tricnlaropropans 24.1 U
9S5-&3-& ... .. ... 1,2, 4-Trimethylbenzene .... 8. 4 U
108-67-8 ... ... .. 1,3, 5-Trimethylbenzens .... 3.6 .U
75-01-4 ... ...... Vinyl chloride ............ 10. 8 .U
75-27-% ... ...... Bromodichlaramethane ...... 4.8 U
6615 ... ... ...:..0=Xylene ...... .. e 6. G U
1-Y-% -~ S m, p—Xylene .. ... ... 3.6 U
79694 .. ... ... Trichlorofluoraomethane 4. 8 U

uu0108

COPY 1



1
i@ §

2960 Foster Creighton Dr.-

SPECIALIZED
ASSAYS, INC.

Sample Identification

COPY 1

P_.O. Box 40566 CB—-b&
=-H Nashville, TN 37204-0566 -
Phone 1-615-726-0177

Matrix: Soil sk Sample ID: 99-aA10182

% Dry Weight: B7. Date Samplead: 1/25/99

tnits: wg/kg dry w2ight Data Received: 1/24/99

Dilution Facfter: S Analysis Data: 1/29/59

analysis Mathod: SWS2405 Analysis Tima: 2:34

Dalivary Group: 1284E6C Sample GC Group: 35473

Instrumant:

FORM I

Cas NUMBER ANALYTE COMCENTRATION FLAG
134—-1D-5 . ... .... i-Chlorochexane ............ 13. 4 U
71-43-2 .. ... .. .. BENZENE . v v v v te e ot e v oo oo e 11. 5 U
108-85—-1 .. ... ... Bromocbenzene .............- 11.5 U
124-43—-1 .. ...... Bromochloromethane .. ...... 11. 5 U
75-25=2 .. ... BTOMOFOTM .« . v vt v et o v e oo e 34. 5 L#]
74-83-9 ......... Bromomethane ...... ... ... 28.7 1
104~-51-8 . ... .... n—-Butylbenzenea ...........- =28. 7 U
135-98-8 .. ...... sec—Butylbenzene .......... 5.7
23-06-& .. ... ... t—-Butylbenzene ............ 11.5 J
56-23=3 .. ... ... Carbon tetrachloride ...... 57.9 U
108-20-7 .. .. .... Chlorobenzene ..........«.- 11.5 U
75-00-3 ......... Chlorgethane ...........c..- 28. 7 U
67-65-3 .. ... ... ChloTafOTm .. ..o v i e eecn e 11.95 U
74-87-3 ... .. ... Chloramethane .. ........... 40. 2 U
@5-49-8 .. ....... 2—-Chlorotoluene ........... 1:. 5 U
106—43-4 .. ... ... 4—-Chlorotoluene ........... 17. 2 U
PL-12-8 .. ... ... 1, 2-Dibromo—-3—chlorTopropane 5.7 U
124-48—-1 . ....... Dibromochloromethane ...... 17.2 18]
784-25-3 .. ... .... i, 2-Dibrcmoethane ......... 17.2 U
784-935-3 .. ... ... Dibromomethane ...........- 57. 9 9]
5-50-1 ......... 1,2-Dichlorobenzene ....... 11.5 U
S41-73—-1 . ... ..., i1,3-Dichlorobenzene ....... 34. 5 U
106~36~7 . ... ... 1, 4-Dichlorobenzene ....... 11.5 U
75-71-8 .. ... .... Dichlorodifluoromethane 28.7 U
75-334-3 .. ....... 1, 1-Dichlorocethane ........ 11.95 U
107-085-2 . ... ..., 1, 2-Dichlorocethane ........ 17. 2 U
75-35-4 ......... 1, 1-Dichlorcethene ........ 34. 5 U
156-59-2 . ... . ... cis—1,2-Dichlorocethene .... 34. 5 U
156-650-5 . ... .... trans—1,2-Dichloroethena 17. 2 U
78-87-5 ......... 1,2-Dichloropropane ....... 11.5 U
142-28-7 . ....... i.3-Dichloropropane ....... 11.5 U
594-20—-7 .. ... ... 2, 2-Dichloropropane ....... 115. ¥
563-58-% .. ...... 1, 1-Dichloropropene ....... 28. 7 U
10061-01-5 ... ... cis—1,3-Dichloropropene 28. 7 U
10061-02-6 . ... .. trans—1,3-Dichloropropene 28. 7 U
100-41-4 .. ... ... Ethylbenzene .............. 84. 2
87-563-3 .. ... .... Hexachlorobutadiene ....... =22. 7 U
g3-82-8 ......... Isopropylbenzene .......... 44. 0
FP-B7-& ... ... 4—Isapropultoluena ........ 22

GU010¢



SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.

-4

111 1

Sample Idazntification

COPY 1

£ K P:O- Box 40566 CB—-&
AV Nashville, TN 37204-0566 o

; Phone 1-615-726-0177

Matrix: Soil Lah Sample ID: 99-A101382

% Dry Weight: 27. Cate Sampled: 1/23/99

Units: wug/kg dry weight Cats Recsived: 1/25/99

FORM I

CAS NUMBER ARALYTE CONCENTRATION FLAG
75-09-2 .. ....... Methylene chloride .......- 11. 5 U
G1-20-3 .. ... ... Naphthalene .............-" 377.
103—-65—-1 .. ...... n—-Propulbenzeneg .........- " 121,
100-42-5 . ... .... StYTene ........c.e e ‘ 11.5 Y
&30-20-6 . ... ... 1,1, 1, 2-Tetrachloroethane 17. 2 U
77-34-5 ......... 1,1, 2,2-Tetrachloroethane 11.5 U
127—-18-4 .. ...... Tetrachlorocethene ......... 40. 2 U
108-88-3 ........ TOLUBTNE & v v v v oo e e vee e me e 23.7 U
87-81-& .. ... ..., 1,2, 3-Trichlorobenzene 11.5 U
120-82-1 ........ 1,2, 4-Trichlorobenzene 11.5 Y
71-55-& .. ... ..., 1,1, 1-Trichlorocethane ..... 23. 0 U
77-00-% ......... 1,1, 2-Trichloroethane ....- 28. 7 U
77-01-=-& ... ... .. Trichlorcethene ..........- 597.95 U
95—-18-4 .. ... .... 1.2, 3-Trichloropropane .... 115. )
95-63-5 ... ... i,2,4-Trimethylbenzene .... 707.
108-67-8 ........ 1,3, 5-Trimethylbenzene .... 241.
75-01-4 ......... Vinyl chloride ..........-" 51.7 U
75-27-4 ......... Bromodichloromethane ...... 23. 0 U
6515 .. ... o g—Xylene ....... ..o 28. 7 U
6516 Lo m, p—Xylene ............c-- 132.
75-&9-3 .. ... .... Trichlorofluoromethane ... . 23. 90 U

U010



B ps:
{1

= SPECIALIZED
ASSAYS, INC.

Identification

N Sampla
< 2960 Foster Creighton Dr.
P.O. Box 40566 CE-7
Nashville, TN 37204-0566 -

Phone 1-615-726-0177

tiatrix: Soil Lah Sample ID: 99-A10191

% Dry Weight: B3 etz Sampled 1/25/97

Units: wgslkg dry weight Date Recesives 1/26/99

Dilution Facitor: 1. tnalysis Lats 1729799

&nalysis Msthod: SWE24CB Anslysis Tim= 2: 37

Dalivery Group: 1284EC Sampla QC Graoup: IS493

Instrument:

FORM I

CAS NUMBER AMNALYTE COMNCENTRAT ION FLAG
i344—-10-5 .. ... ... i{—-Chlorchezane ............ 2.7 U
7i-43-2 ... ...... BONZETIE .. v oo e oo s memenn e 2.4 v
108-846~-1 . ... .... Bromobeniene . ..... ...+ .. 2.4 U
124-4383-1 .. ...... Bromochloramethane .. ...... 2.4 i
75-25-2 .. ... ... BTromofoTm . oo i i i e e e 7.1 9]
74-83-% .. ....... Bromomethane . ... ... ... 5.7 U
104-51-8 . ....... n—Butylbenzene ............ 5.9 1
135-98-8 .. ...... sec—Butylbenzene .......... 8.2 U
e e e t-Butylbenzene ............ 8. 2 U
55-23-% ... ...... Carbon tetrachloride ...... 11.8 U
108-90-7 . ... .. .. Chlorobenzene ............- 2.4 U
75-00~-3 ... ...... Chloroethane .........c...- 2.9 U
E7~65-3 ..o ChloTOFfOTM .o v v v v i i e e e e e s 2.4 9]
74-87-3 .. ....... Chloromethane .. ... ... ... 8 2 U
g5-42-8 .. ....... 2-Chlorotoluene ........... 2.4 U
106~-43-4 .. ... ... 4—-Chlorotoluene ........... 3.9 U
P&L-12-8 .. ... i, 2-Dibromo—3-chloTepropane 1.2 U
1i24-4383-1 . ... .... Dibromochloromethane ...... 3.9 U
74~95-3 ... ... ... i,2-Dibromoethane ......... 3.5 U
74-95-3 .. ... .... Dibromomethane ...........: 11.8 U
?5-50-1 .. ....... 1, 2-Dichlorobenzene ....... 2.4 Y
541—-73-1 . ....... 1, 3-Dichlorocbenzene ....... 7.1 Y
106—846—7 . ... ... i, 4-Dichlorcbenzene ....... 2.4 Y
75-71-8 ......... Dichlorodifluocromethane 5.9 9]
75-34~-3 .. ... .... i1, 1-Dichlorcethane ........ 2.4 19}
107-06—2 .. ... ... i, 2-Dichloroethane ........ 3.5 19}
75-35-4 ......... i1, 1-Dichloroethene ........ 7.1 U
156-59-2 . ... .... cis—1,2-Dichlercethene 7.1 U
156—-60-5 .. ...... trans—1,2-Dichlorocethene 3.5 U
783-87-% .. .... ... i, 2-Dichloropropane ....... 2.4 U
142-28-9 . ....... 1, 3-Dichloropropane ....... 2. 4 U
574-20—7 . ... .... 2,2-Dichloropropane ....... 23. 5 ]
583-58-6 . ....... i, 1-Dichlorcpropene ....... 5.9 U
10061-01-5 ... ... cis—1,3-Dichloropropene 5.7 U - :
10061-02-6 ... ... trans—1,3-Dichloropropene 5.9 v UU00124
100-4-4 . ... .... Ethulbenzene ..........«..- 3.5 U .
87-68-3 ... ... ... Hexachloreobutadiene ....... 5.9 ]
23-82—-8 .. ... .... Isopropulbenzene .......... 9.4 U
92-87-4 ... ... 4-Jcopropyltoluvene ........ 7.1 U



T5-09-2 ... ... ... Methylene chloride ........ 2.4 U
@1-20-3 ......... pMlaghthalene ....... ... ... .. 2.4 U
193-65—-1 . ....... n—Propylbenzene ........... 2.4 U
100-42-5 .. ... ... StUTene ............eenn- 2. 4 U
&3AD-20~-&5 ... ... 1,1, 1, 2-Tetrachlorocethane 3.9 $]
FR=34-3% ......... 1,1, 2,2-Tetrachloroethane 2.4 4]
127-18-4 ........ Tetrachloroethene ......... 8.2 U
108—-88-23 ........Toluene ...... ... n.n- 5.9 9]
87-&1-5 .. ... . ... 1,2, 3-Trichlorobenzene ... 2.4 u
120-82—-1 . ... .... 1,2, 4-Trichlorocbenzene . ... 2.4 L
71-55-& ... ...... 1,1, 1=-Trichlorcethane ..... 4.7 U
79-00-% .. ....... 1,1, 2-Trichlorcethane ..... 5.9 U
73-01-& ... ... .. Trichloroethene ........... 11.8 4]
F5-18-4 ... ... ... 1,2, 3-Trichloropropane 23. 9 U
g5-63-5 ... ... 1,2, 3-Trimethylbkenzene . ... 8. =2 U
108-67-8 ........ 1,3, 5-Trimethylbenzene .... 116,

75-01-4 ... ...... Vinyl chloride ...........- 10. 6 U
75-27-4 ... ...... Bromodichloromethane .... .. 4.7 U
6519 ..o o—Xylene ........ ... 51.8

G6HLE L m, p—Xylene ...........c..-. 3.5 U
75~69-4 ... ... ... Trichlorofluoromethane . ... 4.7 U

T SPECIALIZED -
_k_ - ! - Sample Idenfification
1} 2960 Foster Creighton Dr.
RS H P.O. Box 40566 - CR=7
25/ H Nashville, TN 37204-0566 -
Phone 1-615-726-0177
Matrix: Soil tap Sample ID: 99-A10191
Cry Weighf: 25. Datas Samplad: 1/725/9%
Units: ug/kg dry weight Cats Received: 1/724/99
FORM I
CAS MNUMBER AMALYTE CONCENTRATION FLAG



| mmm

SPECIALIZED
1] ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identificaftiaon
CE-DZ

Matrix: Sail Lab Sample ID: 99-A10192

“ Dry Weight: 22, Cate Sampled: 1/725/99

Units: wg/kj dry weight CTate Racsivad: 1/26/99

Dilutian Fackor: 1. analysis Dats: 1/2%/%%9

Analysis Method: SWE2L0E Analysis Times: 3:38

Dalivary Group: 128480 Sampla QC Group: 5493

Instrumant:
CAS NUMBER aMNALYTE CONCENTRATION  FLAG
1484-10-5 .. ... ... i-Chlorochezane . ........... 3.0 18}
71-43-2 ... ... ... BENIBNG i vttt e e oo enee e 2.4 U
108-84—-1 .. .. .. .. Bromobenzens ........ceeoo- 2. 4 U
124-43-1 . . ... ... Bromochloraemethans . ....... 2.4 8]
75-25-2 .. ... ..., BTOomOFOTM . v v v v et e e e v e e e 7.3 U
74-83-9 ......... Bromomethane ...........-.. &1 U
104-51-8 .. ...... n—Butylbenzene ............ 6.1 U
135-98-8 .. ...... sec—Butylbenzene .......... 8.5 U
938-0b=& ... ... ... t-Butylbenzene ............ 8.5 U
55-83=-3 .. ... .... Carbon tetrachloride ...... iz. 2 8]
108-90-7 ... ..... Chlorobenzene ..........-.. 2.4 1
75-00-3 ......... Chloroethane .............. 6.1 U
&7=65-3 ... ..o ChloTofOTm ... v v i v i i oot 2. 4 U
73-87-3 ... ...... Chloromethane .. ........... 8.5 U
95-49-8 .........=2=-Chloretcluene ........... 2.4 U
105-43—-4 . ... .... 4-Chlorotocluene ........... 3.7 U
P&E—-12-8 .. ... 1, 2-Dibromo-3—chloropropane 1.2 U
124-48-1 . ....... Dibromochleromethane ...... 3.7 U
74-95-3 .. ... .... 1, 2-Dibromoethane ......... 3.7 U
74-95-3 ......... Dibromomethane ............ 12.2 U
P5-50-1 .. .... ... 1, 2-Dichlorocbenzene ....... 2.4 U
541-73-1 .. ...... 1,3-Dichlorocbenzene ....... 7.3 U
106—86~7 .. ... ... 1, 4-Dichlorobenzene ....... 2. 4 1
TS=-71-8 ... .. ... Dichlorodifluoromethane &1 U
75-34-3 ......... 1, 1-Dichlorcethane ........ 2. 4 U
107-086-2 . ... .... i,2-Dichlorcethane ........ 3.7 U
75-35-4 ......... 1,1-Dichlorocethene ........ 7.3 U
155-59-2 ... ..... cis—1,2-Dichloroethene 7.3 U
154—=50-5 . ... .... trans—1,2-Dichloroethene 3.7 U
78-87-5 ... ...... 1, 2-Dichloropropane ....... 2.4 U
142-28-9 .. ...... 1,3-Dichlorepropane . ...... 2.4 U
594-20-7 .. .. .... 2,2-Dichloraopropane ....... 24. U
5&483-58-5 . ... ..., i, 1-Dichloropraopene ....... 6.1 9]
10041-01-5 ... ... cis—1,3-Dichloropropzne 5.1 U
100&61-02-5 ... ... trans—1, 3-Dichloropropene &1 U
100—-341-4 . . ... ... Ethylbenzene ......... ... 3.7 19}
87-&48-3 ...... ... Hexachlorobutadiene ....... 6.1 U
93-82-8 ... ... ... Isopropylbenzene .......... 7.8 U
G7-87-& ... ... ... 4-Isopropyltoluene ........ 7.3 U

COPY 1

000126



2960 Foster Creighton Dr.
P.O. Box 40566

SPECIALIZED
ASSAYS, INC.

Sample Identification

COPY 1

X Nashville, TN 37204-0566 CE-o=
Phone 1-615-726-0177

Matriy: Soil lab Sample ID: 99-A10G192

% Dry Weight: 22. Date Sampled: 1/25/99

Units: wug/kg dry weight Date Received: 1/25/99

FORM I

CasS NUMBES ANALYTE CONCENTRATION FLAG
75-09-2 .. ....... Methylene chloride ........ 2.4 1§
@1-20-3 ... ... Maphthalene ............... 2. 4 U
103-65-1 . ... ..., n—Propylbenzene ........... 2.4 U
1D90—-42-5 ... ... .. SR ATE 21-1 1 1 - S I 2.4 U
&30-20-5 . ... ... 1, 1., 1, 2-Tetrachlorcethane 3.7 U
FTI=34-5 ... ... ... 1,1:.2,2-Tetrachlorcethane 2.4 U
127-18-4 . ....... Tetrachloroethene ......... 8.5 U
108-88-3 . ....... TOIUENME . ittt i e e i i o1 18]
87-61-4& ... ...... 1,2, 3-Trichlorcbenzene .... 2.4 U
120-82-1 .. ...... 1.2, 4-Trichlorcbenzene .... 2.4 U
71-55-4&5 ... ...... 1,1, 1-Trichloroethane ..... 4.9 U )
7F-Q0-5 ... ... ... 1,1, 2-Trichlorocethane ..... 6.1 8]
79-01-5 .. ... .... Trichleoroethene ........... 12. 2 U
F5-1383-4 .. ..... .. 1,2, 3-Trichloropropane 24. 4 U
F5—-&3-6 .. ... .. 1,2, 4~-Trimethylbenzene .... 49. 3
108—-57-8 . ....... 1,3, 5-Trimethylbenzene .... 3.7 U
75-01-4 .. ... .... Vinyl chloride .......... .- 11.0 U
75-27-4 ... ...... Bromodichloromethane ...... 4.9 U
&&HIT Lo o=Xylene ......... s 20.7
6616 ms p—Xylene ........ ... 3.7 U
75-49-4 .. .. ... .. Trichlorofluoromethane . 4.9 U

ub0127



P SPECIALIZED
L ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 -
b -« Nashville, TN 37204-0566 -
Phone 1-615-726-0177

Sample Identification

Matrix: ESail Las Sample ID: P9-A1C189

% Dry Weight: 53. Data Samplad 1/25/99

Units: ugskg dry weight Dates Received: 1/26/99

Dilution Factor: 1. Analysis Datz: 1729799

Analysis Mebhod: SWE24CE Analysis Tim=: 1:37

Delivery Group! 12284580C Sample GC Growup: 3693

Insktrumant:

FORM I

CAS NUMBER ANALYTE CONCENTRATIDON FLAG
143-310-5 . ... .... i1-Chlorohezame ..... ... ... 2.7 U
71-843-2 .........Benzene ....... ... 2.4 U
108-845-1 . ... .... Bromobenzene ..... ... ... 2.4 U
124-438-1 .. ...... Bromochloremethane ... ... .. 2.4 U
75-25-2 .. ... ... BTomofOTmM . v v i o v v it 7.1 U
74-83-% ......... Bromomethane ...... ...« 5.9 U
104-51-8 ........ n—-Butylbenzene ............ 5.9 U .
135-98-8 ........ sec—Butylbenzene .......... 8.2 -
28-0b6~5 ... ... t-Butylbenzene ............ 8. = U
56-23-3 .. ... . ... Carbon tetrachloride ...... 11.8 18]
108-20-7 . ... . ... Chlorobenzene ..........+.- 2.4 U
75-00-3 .. ... ... ChloToethane ...........--- 5.9 U
L7663 ... ... ... ChloTofOoTm .. ..o v v v oo e v e v 2.4 U
74-87-3 .. ... ... Chloromethane ...........-- 8.2 v
95-49~-& .. ....... 2-Chlorotoluene ........... 2.4 U
106—-43-4 . ... .... 4-Chlorotoluene .. ... ... ... 3.5 U
@65-12-8 .. ... ... 1, 2-Dibromo-3—-chloropropane 1.2 U
124-48-1 . ... .... Dibromachloromethane . ..... 3.5 U
74-95-3 .. ... ... i1, 2-Dibromoethane ......... 3.5 18]
74-95-3 .. ....... Dibromomethane ............ 11.8 U
5-50-1 .. .... ... 1,2-Dichlorocbenzene ....... 2.4 U
541-73—~1 .. ...... i1, 3-Dichlorcbenzene ....... 7.1 U
106—-45-7 . . ... ... i,4-Dichlorocbenzene ....... 2. 4 U
75~71-8 ... ...... Dichloredifluoromethane 5.9 U
75-34-=3 .. ....... i,1-Dichlorocethane ........ 2.4 U
107-06-2 . ... . ... i,2-Dichlorcethane ........ 3.5 U
75~35-4 .. ....... 1, 1-Dichlorocethene ........ 7.1 U
156=-359-2 .. ...... cis—1,2-Dichlorcethene 7.1 8]
156—60=-95 . ... .... trans—-1,2-Dichloroethene 3.5 U
78-87-5% ......... 1, 2-Dichloropropane ....... 2. 4 Y
142-28-9 . ....... 1, 3-Dichloropropane ....... 2.4 U
574-20-7 .. ... ... 2,2-Dichloropropane ....... 23. 5 U
563-58-6 . ... ... 1, 1-DichloroprTopene ....... 5.9 U
100561-01-5 ... ... cis—1,3-Dichlercpropene 5.9 U
10061-02-6 ... ... trans—-1,3-Dichloropropene 5.9 U
100—81-4 . ... .... Ethylbenzens ............-- 3.5 vu0120
g7-68-3 .. ... . ... Hexachlorobutadiene .......- 5.9 U :
98-82-8 .. ... .... Iscpropylbenzene .......... 2.4 U
979-87-4H .. ... 4~Icsopropuyltoluene .. ...... 7.1 Y

COPY 1




...
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SPECIALIZED

COPY 1

.\— ASSAYS’ INC' Sample Iden%tification
- 2960 Foster Creighton Dr.
u P:O. Box 40566 CR-3
: Nashville, TN 37204-0566 -
Phone 1-615-726-0177
Matrix: Soil lah Sample ID: 99-A10189
% Dry Weight: 23. Date Sampled: 172353799
nits: ug/kg dvy weight Date Received: 1726799
FORM 1
CaS NUMBER ANALYTE COMNCEMTRATION FLAG
75-09-2 .. ... ... Methylene chloride ........ 2.4 U
FI-20-3 .. ... ... Maphthalene ............-." 2.4 9]
103-55-1 . ... . ... n—Propylbenzene ........... a2 4 9]
1D00-42-5 .. ... ... StYTene .........c..e s 2.4 U
&30-20-& . ... ... 1,1, 1,2-Tetrachlorcethane 3.5 U
7-34-5 .. ... ... 1, 1,2, 2-Tetrachloroethane 2. 4 U
127-18—-4¢ . ....... Tetrachlorocethene ......... 3.2 U
108-88-3 . ... .... TOlUBME .. vt v i ie oo e 2.4 J
87-&61-5 .. ... ..., 1,2, 3-Trichlorcbenzene . 2.4 U
120-82-1 ........ 1,2, 4-Trichlorcebenzene .... 2.4 U
71-55—-& ... ... 1,1, 1-Trichlorecethane ..... 4.7 U
779-00-2 ..... ... 1,1, 2-Trichlorcethane ..... 5.9 U
79-01-5 .. ... .... Trichloercethene .. ......... 11.8 Ly
Qe—-18-84 .. ... ... 1,2, 3-Trichloropropane 23. 9 U
F5—-63-4 ... 1,2, 4-Trimethylbenzene .... 3.5 J
108-67-8 ........ 1,3, 5-Trimethylbenzene .... 3.5 U
75-01-4 ......... Vinyl chloride ...........- 10. 6 U
75-27-4 .. ....... Bromodichloromethane ...... 4.7 U
6615 ... o—Xuleme ....... .. 5.2 U
o6 .o m, p—Xylene ............c0-- 4.7
75-4&49-4 .. ... . ... Trichloroefluoromethane 4.7 U




SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

Dr.

Sample Identificafion

CE-D1

o]

Matrix: Soil Lzp Sample ID: F9-A10190C
% Dry Weight: B3. Date Sampled: 1/25/99
Units: ug/kg dry weaight Date Rerceived: 1/256/99
Dilution Factor: 1. Anslysis Dace 1/729/99
analysis Mezthod: SWE25CE Anslysis Time 2:17
Delivary Groug: 122480 Sample @C Group: 35493
Instrumant:
FORM I
CAS MUMBER ANALYTE CiMNCENTRATION FLAG

144~
71-43-2
108-856—1
124-48-1
75-25-2
74-83-7
104-
135-78-8
98-05-%
5&-23-5
108-90-7
75-00~-3
&7-656-3
74-87-3
5-49-8
105~
95—-12-8
124-
74-95-3
74-95-3
?5-50-1
541—-73—-1
106~
753-71-8
75-34-3
107-06—2
75-35-4
156—

10-5 ... ...
51-8 ...... ..
43—-4 .. ... ...
48-1 . ... .. ..
457 .o

57-2

1-Chlorchexane
Benzene ......
Rromochenzene .
Bromochloromet
Bromoform ....
Bromomethane .
n=-Butylbenzene
sec—Butylbenze
t-Butylbenzene
Carbon tetrach
Chlorobenzene

‘Chloroethane .

Chlocroform ...
Chloromethane
Z-Chlorotoluen
4-Chlorotoluen

i1,2-Dibromo—3—
Dibromochloromethane

1, 2~Dibromoeth
Dibromomethane
i1, 2~-Dichlorobe
1, 3-Dichlorobe
1,4-Dichlorobe
Dichlorodifluo

1, 1-Dichlorcethane

1,2-Dichloroet
i, 1-Dichloroet
cis—1,2-Dichlo

hane ........
12 1 -2
loride ......

- S
B e
chloropropane
ane . ...

nzene
nzene
nzene
romethane

.......

hane
hene
roethene

FUUEUNONUNEOOAUNENNR

—

[0 I 0 T I B i - i B

U0

0

@

156—50—5
78-87-5
142-28-9
594-20-7
$53-58-6
10061-01-5
100561 -02-5
100~-41-4
87-53-3
93-82-8
99-87-&

......

trans—1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2, 2—-Dichloropropane
1, 1-Dichloropropene
cis—1,3-Dichloropropens

trans—1, 3-Dichloropropeneg
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
4—-Isopropyltoluene

COPY 1
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SPECIALIZED
ASSAYS, INC.

COPY 1

B ome Sample Identification

> H 2960 Foster Creighton Dr.

pr ] P.O. Box 40566 CE-D1
Nashville, TN 37204-0566 -
Phone 1-615-726-0177

Matrix: Scil Labt Sample ID: 99-A1C19C

% Dry Weight: B3. Dat2 Sampled: 1/25/99

tUnits: wg/kg dry wa2ight rate Received: 1/24/99

FGORM I

CAS NUMBER AMALYTE COMNCENTRATION FLAG
TE5-02-2 ... ... .. Methuylene chloride ........ 2.4 U
91-20-3 ... ... ... Naphthalene ............... 2.4 U
103—-65-1 .. ...... n—Propylbenzene ........... 2.4 U
100-42-5 .. ... ... STYUTBNE ..ottt iee e e 2.4 9]
&630-20-6 .. ... ... 1,1, 1,2-Tetrachloroethane 3.5 I
79-34-5 ......... 1,1, 2,2-Tetrachlcroethane 2.4 U
127-18-4 . . ... ... Tetrachloroethene ... ...... 8.2 U
108-88-3 .. ...... Toluene ........c.oooueenenen- 5.9 19
87-&1-& ... .. ... 1,2, 3-Trichlorobenzene . 2.4 |9]
120-82-1 . ....... 1,2,4-Trichlorcbenzene .... 2.4 U
71-35-& .. ... ... 1,1, 1-Trichlorcethane ..... 4.7 U
77-00-5 ......... 1; 1, 2-Trichloroethane ..... 5.9 Y
7I-01-6 ... ... Trichloroethene ........... 11.8 U
F5-18-4 ... ... ... 1,2, 3-Trichloropropane 23. 9 U
P5-63-5 ... 1,2, 4-Trimethylbenzene 8. 2 U
108-57-8 . ....... 1,3, 5-Trimethylbenzene . 3.9 U
75-01-4 .. ....... Vinyl chloride ............ 10. 6 U
75-27-4 ... ... ... Bromodichloromethane ...... 4.7 U
681 ..o o=-Xylene ....... ... 5.9 18]
bb&i6 ..o p—~Xylene ......... ... 3.5 9]
75-62-4 .. ....... Trichlorofluoromethane 4.7 U

6U0123



= SPECIALIZED
|2 ASSAYS, INC.

2960 Foster Creighton Dr.

Identificatiaon

N
T

|
0

-
)]

P.O. Box 40566 CB-5
Nashville, TN 37204-0566 -
Phone 1-615-726-0177

Matrix: Soil Lah Samples ID: 99-4A1C1858

% Dry Weight: 26. Date Sampled: 1/23/9%

Units: wug/kg dry waight Data Received: 1/25/99

Dilution Factor: 1. énalysis Data: 1/29/99

Analysis Method: SWEZAHCE Anslysis Time: 0:38

Delivery Group: 128480 Sample GC Group: 3&93

Instrumant:

FORM I

CasS NUMBER AMNALYTE CONCENTRATION FLAG
143—-10-5 . ... .... t-Chlorechexane ... ......... 2.9 U
71-43-2 ... .. .... BENZIEBNE . v i vt vt s veeaeenan 10. 5
108-85—-1 ... ..... Bromobenzene ... ... .. 2.3 18]
124-438-1 . ... .... Bromochloromethane ........ 2.3 18]
75-25-2 .. ... ... BTOMOFOTM « v v v i v e oo e e te s v 7.0 U
74-83-7 ... ...... Bromomethane .............: 5.8 Y
104-51-3 ........ n—Butylbenzene ......... ... 5.8 U
135-93-8 . ....... sec—Butylbenzene .......... 8.1 U
@E-06-5 .. ... t-Butylbenzene .........-.. 8.1 U
55-23-5 ......... Carbon tetrachloride ...... 11.6 U
108-90-7 . ... .... ChloTobeEnNZeNE ..« oo v oo 2.3 U
75-00-3 ......... Chloroethane .........c..ce.- 5.8 U
G7-=65-3 ... ... .. ChloTOfOTM .. o v i it i vt e oo 2.3 U
74-87-3 .. .. ..... Chloromethane .. ..........- 8.1 U
95-49-8 .. ....... 2-Chlorotoluene ........... 2.3 U
106~-43—-4 . ....... 4-Chlorotoluene ........... 3.5 U
5-12-8 ... ... ... 1, 2-Dibrocmo—-3—chloropropane 1.2 U
i23-43-1 . ....... Dibromochloromethane ...... 3.5 18]
74-95-3 ......... i1, 2~Dibromoethane ......... 3.5 U
73-95-3 ... ...... Dibromomethane . ..........: 11. 6 U
95~50-1 ......... 1, 2-Dichlorcbenzene ....... 2.3 U
5S41-73-1 ........ 1, 3-Dichlorcbenzene ......- 7.0 U
106=8446~7 .. ... ... 1, 4-Dichlorcbenzene ....... 2.3 U
75-71-8 ... ...... Dichlorodifluoromethane . 5.8 U
75-34-3 ......... 1, 1-Dichlorocethane ........ 2.3 3]
107062 . ... .... 1, 2-Dichlorcethane ........ 3.9 U
75-35-4 ......... 1, 1-Dichloroethene ........ 7.0 U
156—~59-2 . ....... cis—1,2-Dichlorocethene . 7.0 U
156-50-5 ........ trans—1,2-Dichlorocethene .. 3.5 U
78-87-5 ......... 1. 2-Dichloropropane ....... 2.3 U
142-28-9 . ... .... i, 3-Dichloropropane ....... 2.3 1\
S94-20-7 .. ...... 2, 2-Dichloropropane ....... 23. 3 V)
543-58-6 . ... .... i, 1-Dichloropropene ....... 5.8 U
10061-01-5 .. .. .. cis—1,3-Dichloropropene 5.8 U
100461-02-6 ... ... trans—-1, 3-Dichloropropene . 5.8 1Y) ..
100—-41—-4 . . .. .... Ethylbenzene ... ... ...+~ 27.9 ~
87-623-3 ......... Hexachlorobutadiene ....... 5.8 U 000118
93-82-8 ......... Isopropylbenzene .........- 3.9 J
QP-B7-& . 4-Isopropyltoluene ........ 7.0 U

COPY 1



SPECIALIZED

L] ASSAYS, INC.

Sample Id

entification

2960 Foster Creighton Dr.
P.O. Box 40566 _ CE-5
Nashville, TN 37204-0566 -

Phone 1-615-726-0177

Matrix: Soil Lab Szmple ID: 99-AlG188

% Dry Weight: géa. Cate Sampled: 1/23/99

Units: ug/kg dry waight Date Receivad: 1/246/99

FORM 1

CasS NUMBER AMNALYTE COMCENTRATION FLAG
75-09-2 ... ..., Methylene chloride ........ 2.3 U
21-20-3 ... ... Maphthaleme ............ .. 18. 5
103=-595-1 ... ... .. n—Propylbenzene ..........- 7.0
100-42-5 . ... .... StYTEN® ... .. ..cooeeenweeens 2.3 U
&30-20-6 . ... ... 1,1, 1,2-Tetrachloroethane 3.5 U
77=-34-5 .. ... ..., 1,1,2,2-Tetrachloroethane 2.3 U
127-18-4 .. ...... Tetrachloroethene . ........ 8.1 U
198-88-3 ... ..... TOlUBTE .ot e e it oo e oo 8.1
87~-61-4 ... ... 1,2, 3-Trichlorobenzene . ... 2.3 U
120-82-1 ... ..... 1,2, 4-Trichleorobenzene .... 2.3 U
71-55-4 ... ... .. 1,4, 1-Trichlorcethane ..... 4.7 U
79-00-3 .. ... ... 1,1, 2-Trichlorocethane ..... 5.8 U
7I-01-5 ... Trichlerocethene ........... 11. 56 U
95-18-4 ... ...... 1,2, 3-Trichleoropropane .... 23. 3 U
F5—=63—H ... 1,2, 4-Trimethylbenzene .... 44. 5
108-67-8 ........ 1,3, 5-Trimethylbenzene .... 4.7
75-0t-4 ......... Vinyl chloride ...........- 10. 5 U
75-27-4 ......... Bromodichloromethane ...... 4.7 U
6515 ... o o o=Xylene .........ooveennn 5.8
&516 Lo m,p—Xylene ........ ... 22. 1
75-67-4 .. ... ... Trichlorofluoreomethane 4.7 U

COPY 1

040113




] SPECIALIZED
ASSAYS, INC.

R 2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identification

CE-1C

Matrix: Soil Labt Sample ID: 99-A1C180C

% Dry Weight: B4, Date Sampled: 1/725/99

Units: ug/kg dry weight Date Receivad: 1/26/79

Dilution Factor: 1. Analysis Date: 1/28/99

Analysis Method: SWE240E Analysis Time: 17:37

Delivery Graup: 128430 Sample GC Group: 35473

Instrumant:

FORM 1

CAS MNUMEER ANALYTE COMNCENTRATION FLAG
144-10-95 ... ..... i1—-Chlorchexane ...........- 2.9 U
71-43-2 .. ... ..., BENZENE . v v vt oo v v e ae e enee 2.3 U
108-85-1 . ....... Bromebenzene ... ... ..o 2.3 U
124~-438-1 . ... ..., Bromocchloromethane ... ..... 2.3 U
75-25-2 ... ... BTomoOFfOTM ... v v v eeeo oo 7.0 U
74-83-9 ... .....- Bromomethane ...........«.- 5.8 U
104-51-8 ........ n—Butylbenzene .......-...- 5.8 U
135-98-8 . ....... sec—Butylbenzene .........- 8.1 U
98-0&-& ... ... t-Butylbenzene ............ 8.1 U
56—-23-5 ... ...... Carbon tetrachloride ...... 11. 6 U
108-90-7 .. ...... ChloTObDENZIENE ... vvuwunnn-- 2.3 ¥
75-00-3 ......... Chloroethane .........coo-- 3.8 U
67663 ... . ChloTOofOTm ... c v v v een e 2.3 U
784-87-3 .. ... ... Chloromethane ..... ...+ 8.1 U
25-39-3 ... ...... 2—-Chlorotoluene ........... 2.3 U
106-43-4 .. ...... 4-Chlorotoluene ........... 3.5 U
s5~12-8 ... ... ... 1, 2-Dibromo—~3—-chloTropropane 1.2 U
124-43-1 . ... .... Dibromochloromethane ...... 3.5 U
74=-95-3 .. ....... 1, 2-Dibromoethane ......... 3.5 U
74-95-3 ... .. ... Dibromomethane ...... ... 11. 6 U
25-50-1 ......... 1, 2-Dichlorobenzene ....... 2.3 U
541-73-1 . ....... 1, 3~-Dichlorobenzene ....... 7.0 U
106—-46—~7 . . ... ... 1, 4-Dichlorobenzeng ....... 2.3 U
75-71-8 ......... Dichlorodifluoromethane 5.8 U
75-34-3 ......... i1, 1-Dichloroethane ........- 2.3 U
107-06-2 . ... .... 1, 2-Dichlorcethane ........ 3.5 U
75-35-4 ......... i, 1-Dichloroethene ........ 7.0 U
156—-57-2 . ... .... cis—1,2-Dichloroethene . 7.0 U
156=60-3 . ... .... trans—-1, 2-Dichloroethene .. 3.5 U
78-87-5 ......... i,2-Dichloropropane ....... 2.3 U
142-28-9 ........ i1, 3-Dichloropropane ....... 2.3 U
594-20-7 .. ...... 2, 2-Dichloropropane ....... 23. 3 U
5463-58-6 . ... ..., 1, 1-Dichloropropene ....... 5.8
10061-01-5 .. .... cis—1,3-Dichloeropropene 5.8 U
10041025 ... ... trans—1,3-Dichlorcpropene 5.8 U
100-41-4 .. ...... Ethulbenzene ............-- 3.5 U
87-68-3 ......... Hexachlorobutadiene ....... 5.8 U uuo0100
e8-82-8 .. ... .... Isopropylbenzene .......... F.3 U ) o
99-837-5 .. ... ... 4-Isopropyltocluene ........ 7.0 U

COPY 1



B SPECIALIZED
! ' T ASSAYS’ INC' Sample Idenfification
b -] 2960 Foster Creighton Dr.
B ' P.O. Box 40566 _
0BG Nashville, TN 37204-0566 CE-10

Phone 1-615-726-0177

I Matrix: Soil Las Sampla ID: 99-41C180
%“ Dry Weight: B4, Cakte Sampled: 1/725/99
I Units: wg/kg dry weight Date Raceivad: 1/256/99
i FORM I
i CAS NUMBER ANALYTE CONCENTRATION FLAG
| 75-09-2 ......... Methylene chloride ........ 2.3 U
GL1-20-3 . ... ... Maphthalene . .............. 2.3 U
i 103-465—-1 .. ..., .. n—-Propylbenzene ........... - 2.3 U
100—-42-5 . ... . ... SEYTEBNE .. ot i e i e 2.3 U
&30-20-6 . ... .... 1,1, 1,2-Tetrachlorcethane . 3.5 U
72-34-5 .. ... ..., 1,1.2,2~-Tetrachlorcethane . 2.3 U
127-18-4 .. ...... Tetrachloroethene . ........ 8.1 U
108-83-3 ........ Toluemne . .... ..o nnn- 5.8 U
87—&61-5 ... ... ... 1,2, 3-Trichlorcbenzene .. .. 2.3 U
120-82-1 . ....... 1,2, 4-Trichlorobenzene .... 2.3 18]
71-95-& ... ... ... 1,1, t=Trichloroethane ..... 4.7 U
79-00-5 ......... 1,1, 2-Trichlorocethane ....- 5.8 U
79-01-6 ... Trichloroethene ........... 11. 6 U
Fa-18-4 ... ... ... 1,2, 3-Trichloropropana ... . 23. 3 U
P5-63-5 ... 1,2, 4-Trimethuylbenzene .... 8.1 U
108—-67-8 . ....... 1,3, 5~-Trimethylbenzene .... 3.9 U
75-01-4 .. ....... Vinyl chloride ...........- 10. 5 U
75-27-4 ......... Bromodichloromethane ...... 4.7 U
6SLS .. o=Xylene ....... ... 5.8 U
b&GlG L. m, p—Xylene ........ ... 3.5 U
75-67-4 ......... Trichlorofluoromethane . ... 4.7 U
uu0101
COPY 1



P.

< Nashville, TN 37204-0566
~ Phone 1-615-726-0177

Matrix: Eo

O. Box 40566

P
li

SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.

Sample Iden

tification

CB-11

iab

Sample ID

G9-41C17%

X Dry Weight: 73. Cate Sampled: 1/25/9%9

Units: wg/kg dry weight Dats Received: 1/24/99

Dilution Factor: 1. analysis Date: 1/729/99

Analysis Mathod: SWE24CB Anslysis Tima2: 7:39

LDelivery Group: 128480 Sample QC Group: 34693

Instrument:

FORM I

CasS NUMBER ANALYTE CONCENTRATION FLAG
144-1D-5 . ....... i-Chlorchexane ............ 3.2 U
71-43-2 ... ... ... BeNIeBNE ... v v vt et e omee e 2.5 U
108-88—-1 . ... . ... Bromobenzene ... ........... 2.9 U
124-48-1 .. ...... Bromochloromethane ... ..... 2.9 U
75-25-2 ......... BTromofOorm ... .o v v v e v v i e e 7.8 U
74-83-%9 ......... Bromomethane .............. 6.3 U
104-51-8 .. ...... n—-Butylbenzene ............ 6.3 YU
135-98-8 ........ sec—Butylbenzene .......... 8.9 U
P3-06-& .. ... t—-Butylbenzene ............ 8.9 U
S&E=23-T ... Carbon tetrachloride ...... 12.7 U
108-9C -7 ........ Chlorobenzene ............. 2. 9 U
75-00-3 ... .. ..., Chloroethane .............. 6.3 U
67=-656-3 . ... ..., ChIoTOFfOTM .. .. v o v i i eeee oo 2.9 U
74~-87-3 ... .. .... Chloromethane ............. 8.7 U
95-42-8 ......... 2—Chlorotoluene ........... 2.9 U
106—-43-4 .. ... ... 4-Chlorotoluene ........... 3.8 U
PE=12-8 . ... ... .. 1, 2-Dibromo—-3—-chloropropane 1.3 Y
i24-48-1 ........ Dibromochloromethane ...... 3.8 U
74-95-3 ......... i,2-Dibromocethane ......... 3.8 U
74=-95-3 .. ....... Dibromemethane ............ 12. 7 U
95-50—-1 ......... i1,2-Dichlorobenzene ....... 2.5 9]
541-73-1 ... ..... 1,3~-Dichlorobenzene ....... 7.6 U
106~-46-7 . ... . ... 1,4-Dichlorobenzene ....... 2.5 Yy
75-71-8 ......... Dichlorodiflucromethane 6.3 U
75-34-3 .. ... .... 1, t—-Dichloroethane ........ 2.9 U
107062 ........ 1,2-Dichlorcethane ........ 3.8 U
75-35-4 .. ....... 1,1-Dichlorcethene ........ 7.5 U
156-59-2 .. ...... cis—1,2-Dichloroethene 7.6 U
156-60-5 .. ...... trans—1,2-Dichlorocethene 3.8 Yy
78-87-5 ......... 1,2-Dichlorcpropane ....... 2.9 U
142-28-7 ........ 1, 3-Dichloroprepana ....... 2.9 U
5%74-20-7 .. .. .... 2, 2-Dichloropropane ....... 295. 3 U
S&63-53—4 ... ... 1, 1-Dichloropropene ....... 5.3 9]
100&6L-01-5 ... ... cis—1,3-Dichloropropene 6.3 U
10061 -02-& .. . ... trans—1, 3~-Dichloropropene &. 3 U
100-41-4 . ... .... Ethylbenzene .............. 3.8 Y
87-68-3 ......... Hexachlorocbutadiene ....... 6.3 U
g983-82-8 ......... Isopropylbenzene . ......... 10. 1 U
Q9-87-5% ... ... ... 4-Isopropyltoluene ........ 7.6 9]

COPY 1

uu0098



SPECIALIZED
Ld ASSAYS, INC.

> 2960 Foster Creighton Dr.
\ P.O. Box 40566 - CE-11
== H Nashville, TN 37204-0566 =
Phone 1-615-726-0177

4+

Sample Identification

Matrix: Soil Lab Samplse ID: 99-A1C0177%

“ Dry Weight: 7%. Dat= Sampled: 1/725/99

Units: wugilkg dry waight Data Received: 1/24/99

FORM I

CaS NUMBER ANALYTE CONCENTRATION FLAG
75-09-2 ... ... ... Methuylene chloride ........ 10.1 B
21-20-3 ......... Maphthalene ............ .- 2.9 U
103-65—-1 ... ... .. n-Propylbenzene ........... 2.9 U
100-42-5 . ....... ST ATE -3 1 V- R 2.9 U
630-20-65 . . ... ... i,1,1,2-Tetrachlorocethane . 3.8 U
77=34-3 ......... i,1,2,2-Tetrachloroethane . 2.9 U
127-18~4 .. ...... Tetrachloroethene ........ . 8.9 U
108-88-3 ... ..... TOIUBTIE & ot et et a e e e eene e &. 3 U
g7-&1-& .. ... ... 1,2, 3-Trichlorcbhenzene .... 2.9 U
120-82-1 . ....... 1,2, 84-Trichlerobenzene ... . 2.9 U
71-55-6 .. ....... 1,1, 1-Trichloercethane ..... 5.1 L
79-00-5 ......... 1,1, 2-Trichlorcethane ..... 6.3 18]
79-01-b6 .. ... ... Trichloroethene ..........- 12. 7 U
95-18-4 ... ...... i,2,3-Trichloropropane 25. 3 Y]
F5—53=5 ..o e e 1,2, 4-Trimethylbenzene 8.7 U
108-&7-8 ........ 1,3, 5-Trimethylbenzene .... 3.8 U
75-01~-4 ......... Vinyl chleoride ..........-- 11. 4 Y
75-27-4 .. ....... Bromodichloromethane ...... 5.1 U
12YCS 5 TN o—Xylene .........c..unn 6.3 U
T2YCR X - W m, p—Xylene ..........c.nn 3.8 U
75-69-4 .. ... ... Trichlorofluorcmethane ... 5.1 U

U099

COPY 1



SPECIALIZED
jiE= ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 CE—1:

-=»H Nashville, TN 37204-0566 -

Phone 1-615-726-0177

Sample Identification

V]

Matrix: Soil Lab Sample ID: 99-41C1B1

% Dry Weight: 832. Date Sampled: 1/25/99

Units: wug/kg dry weight Date Received: 1726599

Dilution Factor: 1. Analysis Date: 1/28/99

Analysis Mefthod: SWE2&CE Analysis Time=: 18:17

Delivery Group: 122842C Sample QC Graup: 354693

Instrument:

FOFM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144—10-5 . ....... i~Chlorohexane ........ ... 3.0 U
7i-43-2 ......... BETZONE .t v ve e av s oo e aee s 2.4 8]
1038-86—-1 ........ Bromobenzene ... ... ... 2.4 U
124-48-1 . ....... Bromochloromethanz ........ 2.4 U
75252 .. ... BTOMOFOTM o v v v vt e i e omenemme 7.2 U
74-83-9 ......... Bromomethane ... ........--- 6.0 L8]
104-51-8 ........ n—Butylbenzene ...........- 6.0 8]
135-983-8 ........ sec—Butylbenzene .......... 8.4 19}
@8-06-6 .. ... ... t-Butylbenzeme ........-.." 8 4 U
546-23-9% ......... Carbon tetrachloride ...... 12. 9 U
108-90-7 ........ ChloTobenzene ........-.. .- 2. 4 U
75-00-3 ......... Chloroethane ..........-+-- 6.0 U
67=65-3 ... .. ChloTOoFfOTmM .. .. v vt v oo nn 2.4 U
74-87-3 ......... Chloromethane ............- 8.4 U
G5-42-8 . ... ..... 2-Chloroctoluene ... ........ 2.4 U
106—-43-4 . ....... 4—-Chloroctoluene ..........- 3.5 U
96-12-8 ... .. ... 1, 2-Dibroemo—3—-chloropTopane 1.2 U
124-48-1 ........ Dibromochloromethane ...... 3.6 U
784-95-3 .. ... ... i, 2-Dibromoethane ......... 3.6 U
74-95-3 .. ... .... Dibromomethane ...........: 12. 0 U
25-50-1 ......... 1,2-Dichlorcbenzene ....... 2.4 1§
541-73-1 ........ i1, 3-Dichlorobenzene ....... 7.2 U
106—46-7 . ... . ... 1,4-Dichlorobenzene ....... 2. 4 U
75-71-8 . ........ Dichlorodiflucromethane &5.0 U
75-34-3 ... .. .... 1, 1—-Dichlorocethane ........ 2.4 U
107-06—2 .. ... ... i1,2-Dichlorocethane ........ 3.6 U
75-35-4 ......... 1, t-Dichloroethene ........ 7.2 U
1546-59-2 ........ cis—1,2-Dichlorocethene 7.2 U
156=60-5 ........ trans—1,2-Dichloroethene 3.6 U
73-87-5 .. ....... ,2=-Dichloropraopane ....... 2.4 U
142-28-9 ........ 1, 3-Dichloropropane ....... 2.4 U
594-20-7 ... ... a,2-Dichloropropane ....... 24. 1 U
563-58-46 ........ 1, t—-Dichloropropene ....... 6.0 U
10051-01-5 ...... cis—1,3-Dichloropropene 6.0 L S
10061-02-4 ... ... trans—-1, 3-Dichloropropene . 6.0 ) UUOIOZ
100-41-4 . ....... Ethuylbenzene ............-" 3.5 U
§7-463-3 .. ... . ... Hexachlorobutadiene ....... &.0 U
98-82-8 . ........ Isopropylbenzene .........- G. b6 U
99-87-& ... ... 4-Isopropuyltoluene ........ 7.2 U

COPY 1



s

G

S 3%

SPECIALIZED
i ASSAYS, INC.

Samplse Identification

= 2960 Foster Creighton Dr.
P.O. Box 40566 CB—13
«wH Nashville, TN 37204-0566 = =

Phone 1-615-726-0177

T $TEI Ul N e

Matrix: Snil Lab Sample ID: 99-A10181

% Dry Weight: 83. Data Sampled: 1/25/99

Units: wug/kg dry weight _ Date Receiwvad: 1/2&6/99

FORM I

CAS NUMEER ANALYTE CONCENTRATION FLAG
75-09-2 .. ....... Methylene chloride ........ 2.4 U
F1-20-3 ... ... ... Naphthalene ............... 2.4 U
103-85-1 .. ... ... n—Propylbenzene ........... 2.4 U
100-42-5 .. ...... StYTene ......... ..o 2.4 Y
&30-20—-& . ... . ... 1,1, 1,2-Tetrachlorcethane . 3.6 U
79-34-5 .. ....... 1, 1,2, 2-Tetrachloroethane . 2.4 Yy
127-18-4 .. ... ... Tetrachlorocethene ........- 8.4 18]
108-88-3 ........ Toluene ... ... onnns 6. 0 U
87-b1-4 .. ... .... 1,2, 3-Trichlorobenzene .... 2.4 U
120-82—-1 .. ...... 1,2, 4~Trichlorcbenzene .... 2.4 U
71-55-&6 .. ....... 1,1, 1-Trichlorocethane ..... 4.8 U N
7T9-00-5 ......... 1,1,2-Trichlorocethane ..... 6.0 U
77-01—-6 ......... Trichlorcethene ..........- 12. 0 U
95-18-4 .. ....... 1,2, 3=-Trichloropropane . 24. 1 U
P5=53=E . 1,2, 4-Trimethylbenzene 8. 4 U
108-67-8 .. ...... 1,3, 5-Trimethylbenzene .... 3.4 U
75-01-4 .. ....... Vinyl chloride ...........- 10.8 U
75-27-3 ......... Bromodichloromethane ...... 4.8 U
&H15 L. o—Xylene ........ e e e 6.0 Y]
1Y% ¥ - SN m, p—Xylene .............--- 3.6 U
75-69-4 ......... Trichlorofluoromethane . ... 4.8 U

uu0103

$e



1111

SPECIALIZED
ASSAYS, INC.

i 2960 Foster Creighton Dr.

P.O. Box 40566
=t Nashville, TN 37204-0566
: Phone 1-615-726-0177

-

Sample Identification

EGUIPMEMNT RINSATE

Matrix: Water Lab Sample ID: 99-A1C177

pH: Date Sampled:: 1725799

Units: wug/l Dats Recz2ived: 17256799

Diluftion Faciovr: 1. Analysis Date: 1/29/99

Analysis Method: SWE24LCE Analysis Tim2: 18:47

Oelivery Group: 1Z284BGC Sample GC Group: 3&78

Instrument:

FORM 1

CasS NUMBER ANALYTE COMNCENTRATION FLAG
1844-10-5 .. ... ... i-Chlorohexane ............ 2.5 U
71-43-2 .. ....... BENIENG . vt ve oo ev o nne oo 0.4 8]
108-84&6-1 ... .. ... Bromobenzene ..........¢c..- 0.3 U
FR4=97=-5 ... ... .. Bromochloromethane ........ 0.4 U
75=-25-2 .. ... ... Bromoform ... ..o v v 1.2 18]
74-83-9 ......... Bromomethane .............- 1.1 U
104-51-8 .. ... ... n-Butylbenzene ............ 1.1 U

" 135-98-8 ........ sec—Butylbenzene .......... 1.3 U
9B-046-& ... ... ... t-Butylbenzene ............ 1.4 U
S5-23-5 ... ... ... Carbon tetrachloride ...... 2.1 U
108-90-7 ........ Chlorobenzene ............- 0.4 U
75-00-3 ......... Chloroethane ........ ... 1.0 U
67653 ... ..., ChloToform ... ... v on 1.9 U
74-37-3 .. ....... Chloromethane ............. 1.3 U
95-49-8 .. ....... 2—-Chlorotoluene ........... 0.4 U
106-43-4 . . ...... 4—-Chlorotoluene ........... 0.6 U
P&E—=12-8 ...... ... 1, 2-Dibromo—-3—-chloropropane 2.6 U
124-48—-1 . ....... Dibromochloromethane ...... 0.5 U
1065-93—-4 .. ...... 1, 2-Dibromoethane ......... 0.6 U
74-95-3 ......... Dibromomethane ............ 2.4 U
25-50-1 ......... i1, 2-Dichlorobenzene ....... 0.3 Yy
541-73—-1 . ....... i, 3-Dichlorobenzene ....... 1.2 U
106—46-7 . ... .... i, 4-Dichlorobenzene ....... 0.3 U
75~71-8 ... ...... Dichlorodifluoromethane 1.0 U
75-34-3 ......... 1, 1-Dichloroethane ........ 0.4 U
107-06—-2 . ... .... i,2~Dichloroethane ........ 0.6 §)
75-35-4 ......... 1,1-Dichloroethene ........ 1.2 8]
156—-59-2 .. ...... cis—1,2-Dichlorocethene 1.2 U
156—-60-5 .. ...... trans—1,2-Dichlorcethene 0.6 U
78-87-9 ......... i,2-Dichloropropane ....... 0.4 U
142-28-9 ........ 1, 3-Dichloropropane ....... 0.4 U
594-20-7 . ... .... 2,2-Dichloropropane ....... 3.5 Yy
5&63-58-& . ... ... i, 1~-Dichloropropene ....... 1.0 U
10061-01-5 ... ... cis—1,3-Dichloropropene 1.0 U
10061025 ... ... trans—1,3-DichloTopropene 1.0 U
100-41—-4 . ....... Ethylbenzene .............: 0.6 ] o .
87-458-3 ... ... ... Hexachlorobutadiene ....... 1.1 U "
98-82-8 ... .. .... Isopropylbenzene .......... 0.5 UOUOOOQ
99-87-5 .. ... ..., 4-Icopropyltoluene ........ 1.2 U '

COPY 1



i SPECIALIZED
ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
=i 4] Nashville, TN 37204-0566

|HEEE

Sampla Idenftification

FTrrrey

i\
N

T1TTI1RX

GUIPMENT RINSATE

m

Phone 1-615-726-0177

Matrix: Watsr Lab Samples ID: 99-AlGL77

pH: Data Sampled:: 1/25/99

Units: wug/sl Date Received: 1/246/%9

FORM 1

CAS NUMBER ANALYTE COMNCENTRATION FLAG
75-09-2 ......... Methylene chloride ........ 0.3 U
@1-20-23 ... ... ... Maphthalene ............... 0.4 U
103-465—-1 . ....... n—Propulbenzene ........... 0.4 U
100-42-5 . ....... Styrene ... ... ... . e 0.4 U
630-20-&6 . ... .. .. 1,1, 1,2-Tetrachloroethane . 0.5 U
79-34-5 ......... 1,1,2,2-Tetrachlorcethane . 0.4 U
127-18-4 . ... .... Tetrachloroathene ......... 1.4 U
108-3883-3 ........ Toluene ...............0c... 1.1 U
87-61-5% ... .. ..., 1,2, 3-Trichlorocbenzene 0.3 U
120-82—-1 . ... .... 1,2:;4-Trichlorobenzene .... 0.4 U
71-95-& ... ... ... 1,1, 1-Trichloroethane ..... 0.8 U
79-00-5 ......... 1,1, 2-Trichlorocethane ..... 1.0 U
79-01-& ... ... Trichlorocethene .. ... ...... 1.0 U
96—-18-4 ... ... ... 1,2, 3-Trichloropropane .. 3.2 U
G5-63-& Lo 1,2, 4-Trimethylbenzene . 1.3 U
108-67-8 . ....... 1,3, 5~Trimethylbenzene .... 0.5 U
75-01-4 .. ....... Vinyl chloride ............ 1.1 U
75-27-4 ... .. .... Bromodichloromethane ...... 0.8 U
P5-847—=6 .. ... c—Xylene ..........cciieo.. 1.1 U
108-38-3 . ....... m,p—Xylene ................ 0.5 U
75-6%-4 .. ....... Trichlorofluoromethane .... 0.8 9]

g000i0
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T SPECIALIZED
ji-=4 ASSAYS, INC.

- 2960 Foster Creighton Dr. :
P.O. Box 40566 - —

Nashville, TN 37204-0566 TRIF BLANA
Phone 1-615-726-0177

Sample Identification

£

Matrix: Water Lab Sample ID: 99-A10173
pH: Date Sampled::

Units: wug/l Date Received: 1/26/%9
Dilution Facter: 1. Analysis Date: 1/29/99
Analysis Method: SWE280R Analycsis Time: 19:24
Delivery Group: 128463C Sample QC Group: 3678

Instrument:

FORM I
CAS NUMBER ANALYTE COMCENTRATION FLAG
144-10-5 . ....... i—-Chlorohexan2 ............ 2.9 U
7i-43-2 .. ....... BENIBNE . . ... ittt iaeeeee 0.4 U
108-26—1 .. ...... EBromobenzaneg .. ......... .- 0.3 U
74-97-3 .. ... ..., Bromochloraomethane .. ...... G 4 U
75-25-2 .. ... ... Bromoform .. .. enonenon 1.2 U
74-83-9 ... ...... Bromomethane .. ............ 1.1 U
104-31-2 ... ..... n-Butylbenzen= ...........- i.1 U
135-98-8 ........ sec—Butylbenzens .. ........ 1.3 U
9R-Ch-& ... ... .. t-Butylbenzen=2 ............ 1. 4 U
56=-23-5 ......... Carbon teftrachloride ...... 2.1 U
108-90—-7 . ....... Chlorobenzens ............. C. 4 U
75-CQ0-3 ......... Chloronethane .............- 1.0 U
&7-&66-3 .. .. .. ... CR1IOroform .. .. v e 1.0 U
74-87-2 ... .. .... Chlorvomethane ............. 1.3 U
95-49-8 .. ....... 2-Chlorotolusne ........... 0.4 U
106—43-4 ........ 4-Chlorotoluene ...........- 0. 4 U
FhH-12-8 ... ... ... 1,2-Dibraomo—-3—-chlaropropan= 2.6 U
124-48-1 ........ Dibromochlaoromethan= ...... 0.5 U
106=-93-4 .. ...... i,2-Dibromoethana ......... 0. & U
74-95-3 ......... Dibromomefthane . ........... 2. 4 U
FS5=50-1 ......... 1,2-Dichlorabenzenes ....... c. 3 U
S41-73-1 . ....... 1,3-Dichlorobenzene ....... 1.2 U
106~446~7 . .. ... .. 1,4-Dichlorobenzene ....... 0.3 U
75-71-8 ... ...... Dichlorodifluaoromethane 1.0 U
75-34-3 ......... i1, 1-Dichloroethane ........ 0.4 U
107-04-2 . ... .. .. 1,2-Dichloroethane ........ 0. & U
75-35-4 ......... 1,1-Dichloaroethene ........ 1.2 U
154-59-2 . ....... ctis—1,2-Dichigraethene 1.2 U
196=-60-5 .. ...... trans—1,2-Dichloragethen=2 C. & U
78-87-3 .. ....... 1,2-Dichlaropropana ....... 0. 4 U
142-28-9 ........ 1,3-Dichloropropane ....... 0. 4 U
524-20-7 ... ... .. 2,2~Dichloropropang ....... 3.5 u
543-58-46 . ... .... i1, 1-Dichloropropsne .......- 1.0 U
10061-C1-35 .. .... cis—1,3-Dichloropraopene 1.0 U
10061-CG2~-& .. .. .. trans—1,3-Dichloropropens 1. C U
160-41-4 ... ..... Ethylbenzane .. ...........: 0.4 U ;
B7-&88-3 ... ... ... Haxachlornbutadien=a ....... 1.1 Uy
98-82-8 .. ....... Isapropylbenzene .......... 0.3 u 000011
PI-87-45 .. ... ... 4-Isopropyltolusna ........ 1.2 U

COPY 1
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‘ SPECIALIZED
ASSAYS, INC.

“ 2960 Foster Creighton Dr.
iy - P.O. Box 40566 A ML
S5 MICSH Nashville, TN 372040566 TRIP BLAMK

Phone 1-615-726-0177

IN-ET

Sample Identification

Mztrixz: Ulater L
pH: ' D
Units: wg/l D

ab Sample ID: 97-A10178
g Sampled::
e Received: FE25/99

FORM I
CAS MNUMBER AMNALYTE CONCENTREATION FLAG
7I3-C9-2 ... .. ... Methylene chlorida ........ 0.3 U
FLI=-2G-2 ... .. ... Maphthalene ............... 0.4 U
103-63-1 .. ... ... n—Propylbenzane .. ......... Q.4 U
100-42-5 ... ..... Styrenea ... ... . c. 4 U
&30-20-4&4 .. ...... 1,1,1,2-Tetrachloroethane 0.5 U
79-34-35 ......... 1,.1,2,2-Tatrachloroethane . 0. 4 U
127-18-4 ... ..... Tetrachloraethens ......... 1. 4 U
108-28-3 . ....... Toluene . .................. 1.1 U
87-&1-4 ... ...... 1,2, 3~Trichlarobanzene 0.2 U
120-82-1 ........ 1,2, 4-Trichlorobenzens .... G 3 U
T1-335-& ......... 1.1, 1-Trichleroethane ..... c.B U :
T9-CC—=5 ... ... .. 1,1, 2-Trichloraethane ..... 1.0 U
79-01-&6 ......... Trichloroefthane ... ........ 1.C U
Re-18-4 .. ... ..., 1.2, 3-Trichlaropropane . 3.2 u
RS-E3=LH ..., 1,2, 4~Trimethylbenzene .... 1.3 U
108-567-2 .. ...... 1,3, 5-Trimethylbenzene .... 0.3 U
73-CG1-4 ......... Vinyl chlarvide ............ 1.1 U
75-27-4 ......... Bromodichloromethane ...... 0.2 4
RS-47-6 .. ... ..., o—Xylene ...... e e e e e 1.1 U
168-38-2 ........ m,p=Xylene ................ 0.5 U
735-69-4 .. ....... Trichlorofluoromethane . ... 0.8 U

000012
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Lo\ 2960 Foster Creighton Dr.
P.0O. Box 40566 : CBR-1
= Nashville, TN 37204-0566
Phone 1-615-726-0177

SPECIALIZED
ASSAYS, INC.

Sample Identification

-4

600309 -

' Matrix: Soil Lak Sample 1ID: F9-A101835
% Dry Weight: 83. Date Sampled: 1725799
Units: ug/kg dry weight Date Received: 1/26/99
Dilutien Factor: 1. Analysis Date: 2/ 6/99
Analysis Method: SWE310 Analysis Time: 2:14
Delivery Group: 128480 Sample QC Group: 7951
Instrument:
Srams Extracted: 30.0 g Extraction Date: 1/28/99
% Estract Vol: 1. 00 ml
FORM I
CAS MUMBER AMALYTE COMCENTRATION FLAG
............ Naphthalene ..............: 28 U
............ Acenapthenz ..............- 38 U
............ Anthrascene .. .. ... ... 29 U
............ Flyoranthena .. ............ a8 U
............ Fluormene . .......uueueononns e U
............ Pyrene ........c.ococeonns 10 U
............ Benzo(alanthracsne ........ 4.9 U
............ Benzo(alpyreneg ...........- 3 U
............ Benzo(b}fluoranthenes ...... 7 U
e e Benzo(k)fluoranthena ...... 7 U
............ (of 3 TE-1-1:1- S & U
............ Dibenzo(a.hlanthracene i1 U
............ Indeno(1,2,3—cd)pyrens . 15 U
............ Acenapthylen=s .. ... ........ 7h U
............ Benzo{(g:h, i)perylens ...... 2 U
............ Phenanthrene .............. 24 U
COPY 1



SPECIALIZED
i ASSAYS, INC.

2960 Foster Creighton Dr.

P.O. Box 40566 CR-2

Nashville, TN 37204-0566 S
Phone 1-615-726-0177

Sample Identification

MatTix: Soil Lab Sample ID: 99-A10184

% Dry Weight: 78. Date Sampled: 1/25/97

Units: vg/kg dvy weight Date Received: 1/26/99

Dilution Facter: 1. Analysis Date: 2/ &/99

Analysis Method: SWS310 Analysis Time: 0:39

Delivery GToup: 128580 Sample QC Group: 7951

Instrument:

Srams Extracted: 30.0 g Extraction Date: 1/28/99

Extract Vol: 1. 00 ml

FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAS

............ Naphthalene ............... 42 U
............ Acenapthene . ... ... .0 42 U
............ Anthracens . ... ... .00 28 U
............ Fluaranthene ..........-.." 7 U
............ FILUOTENE ..t v v ies oo ? U -
............ Pyrene ..........ctceeenenn 12 U
............ Benzo(alanthracene ........ 3.9 U
............ Benza{alpyrene ...........- 4 9}
............ Benzo(b})fluaranthen=s ...... 8 U
............ : Benzo(k)fluoranthene ...... g U
............ ChATYSENE ... ..o vre e onrens & U
............ Dibenza(a, h}anthraceane .... 13 U
............ Indena(l, 2, 3-cd)pyrene .... ° 18 U
............ Acenapthylene . ............ B& U
............ Benzo(g, h, i)perylens ...... 32 U
............ Phenanthrene ............." 27 U

Gu0308

COPY 1



E SPECIALIZED
‘ k-_ ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 CE-2
Nashville, TN 37204-0566 e
Phone 1-615-726-0177

Sample Identificafion

Matrix: Soil Lab Sample ID: 29-A101Bé
% Dry Weight: 33. Dats Sampled: 1725799
Units: ug/kg dry weigh% Cate Raceived: 1/25/99
Dilution Facteor: 1. Analysis Date: 27 &/99
Analysis Method: SWE31C Analysis Tim2: 2:351
Dalivary Graup: 12843C Samples GC Growp: 7931
Instrument:
Grams Extracted: 20.0 g Extraction Data: 1/28/3%
Extract Val: 1. G0 ml
FORM 1
CAS NUMBER AMNALYTE COMNCENTRATION FLAG
............ Maphthalene ............. ..~ 40 U
............ ' Acenapthene ........... ... 40 Y
............ Anthracene .. ... ... 27 U
............ Flucranthene .............. a8 U
............ FluoTene .. .. ..o enenns a Y
............ PUTERME ..t iiin e ee s mmmee e 11 U
............ Benzo(a)anthracene ........- 5.2 U
............ Benzo(alpyrene ........-..: 4 U
............ Benzoib)fluoranthene ...... 7 U
e Benzol(k)flucranthene ...... 7 U
............ ChTUSETNIE . . v v v ee s venmme e & U
............ Dibenzo{a. h)anthracene .... 12 U
............ Indeno(l, 2, 3—cd)pyrene .... 17 9]
............ Acenapthylene . ... ..o 81 U
............ Benzo{g, h, i)perylene ...... 20 U
............ Phenanthrene .............: 25 U

COPY 1
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i SPECIALIZED
ASSAYS, INC.

i 2960 Foster Creighton Dr.

vy %, P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identification

CR—4&

Matriz: Scoil Lsb Sample ID: 99-A10187

¥ Dry Weight: 70. Date Sampled: 1/25/99

Units: ug/kg dry weight Date Received: 1/25/97

Dilution Factor: 1. Arnalysis Date: 2/ &/99

Analuysis Method: SWB310 Analysis Time: 3:28

Delivery Group: 128430 Sample QC Group: 77391

Instrument:

5rams Extracted: 30.0 g Extraction Date: 1/28/99

Extract Yol 1. 00 ml

FORM I
CAS MNUMBER ANALYTE COMNCENTRATION FLAG

............ Maphthalene ............... 37 U
............ acenapfthene ... ... .. ... ... a7 U
............ Anthracesne ... ... . . 24 9]
............ Fluoranthene .............. e U
............ Fluorane ..........oeeueonn e U
............ PYUTene . ...t vieneeneenreoes 10 U
............ BEenzo(alanthracene ........ 4.8 U
............ Benzolalpyrene ...........- 3 U
............ Benzo(h)fluoranthen=2 ...... 7 U
............ Banza(k})fluoranthens ...... 7 u
............ CRTHYSENE ... vt ien o aeeees & t
............ Dibenzo(a, h¥anthracene i1 U
............ Indeno(1,2,3—cdl)pyren= 14 U
............ Acenapthylens ... ... 74 u
............ Benzo(g, h,i)perylena ...... 23 U
............ Phenanthrene ... ..........- 23 U

COPY 1
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= SPECIALIZED
L ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 CE-5S

o Nashville, TN 37204-0566 “H

= Phone 1-615-726-0177

Sampla Idenfification

1111

Matrix: Soil : Latg Sample ID: 99-A10183
% Dry Weight: 3. Date Sampled: 1/25/99
Units: ug/kg dry waight Date Raceived: 1724799
Cilution Factor: 1. Analysis Date: 27 &/99
Analysis Mathod: SW8310 Analysis Tim=2: 0:21
Delivery Group: 128480 Sample @GC Group: 7931
Instrument:
Grams Extracted: 30.0 3 Extraction Date: 1/28/29
Extract Vol: 1. 00 ml
FORM 1
CAS MNUMBER ANALYTE CONCEMNTRATION FLAG
............ Maphthalene ..............- 40 U
............ Ascenapthene . ... ... 490 U
............ anthTacene ....... ..o 27 9]
............ Flueranthene .............. 14
............ FIUGTET® . ..t it iieieen e 8 U
e e e : PUTene ..........coeevnnnnns 11 U
............ Eenzo{a)anthracene ........ 5.4 U
............ Benzof{alpyTene ...........- 11
............ Benzo{b)flvoranthene ...... 7 U
............ Benzo{k)fluoranthene ...... 7 U
............ ChTUSENE . ... i ir v e 6 U
............ Dibenzo{a: h)anthracene .... 12 U
............ Indenoi{l, 2, 3—cd)pyrene .... 17 Y
............ scenapthylene ... .. ... ... 81 U
............ Benzo(g, h, i)perylene ...... 30 U
............ Phenanthrene .............. 29 U

Gu0307

COPY 1
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s 2960 Foster Creighton Dr.
P.O. Box 40566

qioH Nashville, TN 37204-0566
Phone 1-615-726-0177

Matrix: Soil

% Dry Weight:
Units: ug/kg dry
Dilutioen Factor:
Analuysis Method:
DeliveTy Group:
Instrument:
2rams Extracted:
Extract Vel:

=7 SPECIALIZED
L] ASSAYS, INC.

Sample Identification

CB-6

CAS NUMEER

DU
DO
DR
DR
DU
DRSO

COPY 1

Lasb Sample ID: %?-al0l82
87. ‘ Dzte Sampled: 1/25/99
weight - Date Received: 1/26/99
1. Analysis Date: 2/ 5/99
SWB310 Analysis Time: =23:44
1285680 Sample GC Group: 7751
30.0 g Extraction Data: 1/28/92
1. 00 ml
FORM I
ANALYTE CONCEMTRATION
Maphthalene ............... 3482
Acenapthene ... ... ... .. ae
Anthracene .. .. .... ... 295
Flyoranthene .............. i35
Fluorens .. ... ..o eaeenns 154
Pyrense ... ......coeenoueens 10
Benzo(alanthracena ........ 4.9
Banzo(alpyrene ............- g8
Banzo(b})fluoranthene ...... e
Benzo(k)fluaoranthene ...... 7
ChTYSENE . ... .. i e - &
Dibenzo(a:hlanthracene i1
Indeno(1,2,3~cdl)pyrens 14
Acenapthylene . ... .. ... ... 77
Benzo{g, h,i)perylens ...... 22
Phenanthrene .............. 24

FLAG
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2960 Foster Creighton Dr.

P.O. Box 40566 CB-

Nashville, TN 37204-0566 =
Phone 1-615-726-0177

SPECIALIZED
ASSAYS, INC.

Matrix: Eoil sh Sampls ID: 99-A10191
% Dry Weight: Z9. Date Sampled: 1/25/99
Unikts: wg/lkg dry weight Cats Recsived: 1/25/99
Dilution Factor: 3. nalysis Data: 2/ 6/99
Analysis Mathod: SHWEZ10 Anzslysis Time: 9:37
Dalivery Groug 128430 Sample GC Group: 72351
Instrumant:
Grams Extracted: 3C. 0 3 Extraction Date:
Extract Vol 1.C0O ml
FORM I
CaS MNUMBER ANALYTE COMCENTRATION FLAG
............ Maphthalene ............--- 585 J
............ Acenapthene ........ ... 70460 U
............ Anthracene .. ... .. 2570 U
............ Flucranthene ............." 824 Y
............ FIUBTENE . v it v e v mee o vae o 824 U ;
............ SATE -3 £ - S 1060 U
............ Renzof{slanthracene ........ . 52.9 U
............ Benzof{alpyrene ...........- 88 Y
............ Benzo(b)fluoranthene ...... 71 U
............ Benzot{k)fluoranthene ...... &5 8]
............ ChTUSETI® ...\ vverimmee e 583 U
............ Dibenzeot{a, h)anthracene .... 118 U
............ Indeno(l, 2, 3—-cd)purene 178 U
............ Acenapthylene ............- 040 U
............ Benzofg, h,i)perulene ...... 294 u
Phenanthrene C.. 2470 U

COPY 1
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SPECIALIZED

|sin— ASSAYS’ INC. Sample Identification
- 2960 Foster Creighton Dr.
P.O. Box 40566 J—
i~ H Nashville, TN 37204-0566
Phone 1-615-726-0177
Matrix: Eoil l.zb Sample ID: 99-A410192
%“ Dry Weight: gz. Date Samplad: 1/25/99
Ynits: wugskg dry weight Date Received: 1/26/99
Dilution Factor: 1. Analysis Dats: 27 5/99
Analysis Method: SWE310 Analysis Tim=2: &:33
Dalivery Group: 1284£8C Sample GC Growp: 7931
Instrument:
Grams Extracted: 30.0 g Extraction Dafe: 1/28/92
Extract Yol 1. 00 ml
FORM 1
CAS NUMBER ANALYTE COMCENTRATION FLAG
............ Naphthalene ............... 40 9]
............ &cenapthene ... ... . 40 8}
............ Anthracens .. ...... . ... a7 U
............ Fluoranthene .............. 9 U
............ FIUOTENME ..o i i e e anen e g LY
............ PUTENE . .. it ieroeeiae e e 11 U
............ Benzo{a)anthracene ........ 5.2 18]
............ Benzof{a)purene ........ ... 4 8]
............ Benzof{b)flucranthene ...... 7 U
............ Benzo(k)fluoranthene ...... 7 18]
............ ChATUSENE .. v vt v coanene & U
............ Dibenzof{a. h)anthracene .... 12 U
............ Indenot{l, 2, 3—-cd)pyrene .... 17 U
............ Acenapthylene . ............ 82 U
............ Benzo{g, hs,i)perylene ...... 30 9]
............ Phenanthrene .............. 24 U

COPY 1



SPECIALIZED
' ASSAYS, INC.

COPY 1

] Sample Idzntification
2960 Foster Creighton Dr.
ez P.O. Box 40566 Ao
w7 /- Nashville, TN 37204-0566 wLeme
Phone 1-615-726-0177

Matrix: Seoil tsh Samgle ID: 79-A1018%9

% Dry Weight: 85. Gztz Sampled: 1/25/99

Units: ugskg dry weight Date Received 1/286/99

Dilution Facter: 1. Anziysis Date 2;s &/97

Analysis Method: SWS310 Analyszis Time 4:43

Delivery Group: 128580 Sample QC Group: 7751

Instrument:

Srams Extrscted: 30.0 g Extraction Date 1/28/99

Extract Vol: 1.00 ml

FORM I
CAS NUMBER ANALYTE COMCENTRATION FLAG

............ Maphthalene . .............. 29 U
............ &cenapthene . ...... .. ... av U
............ Anthracenes .. .. .. ... . 24 U
............ Fluoranthene .............- g u
............ FLUOTENE . . vt e v veee e g8 U
............ PYTEN2 . .t ie e 11 U
............ Benzo(ajlanthracene ........- 3.1 U
............ Banzofalpyrens . ..........- 4 U
............ Benzo(hl)fluoranthene ...... 7 u
............ Benza(k})fluoranthens ...... 7 5]
............ CATYSeN2 ... .o eenee o & U
............ Gibenza(a, hlanthracen= 2 U
............ Indenns(1,2,3—cd}pyrene . 14 U
............ acenapthylene . ... o oo 72 U
............ Benzo{g.h,i}perylens ...... 27 U
............ Phenanthrana .............¢ 25 U



' SPECIALIZED
ASSAYS, INC. “

2960 Foster Creighton Dr.

P.O. Box 40566 CE-Dt
Nashville, TN 37204-0566 wsTY
Phone 1-615-726-0177

Sample [dentification

111

Matrix: Soil Lab Sample ID: 99-A1C190C
“ Ory Weight: 85. Date Sampled: 1725799
Units: wg/kg drvy weaigh# Lat= Received: 1/26/99
Dilution Facker: 1. 4nalysis Date: 27 &/99
analysis Method: SWB310 Analysis Tim=s: 3:20
Delivery Graoup: 128£80 Samplas QC Graoup: 7951

Inskrument:

Grams Extracted: 30.C g Extraction Dafte: 1/28/9%9
Extract VYol: " 1.C0 ml
FORM I

CAS MUMBER AMALYTE CONCENTRATION FLAG
............ Maphthalene ............... 109
............ Acenapthene ... . ... .o 37 U
............ Aanthracene ....... ..o 25 9]
............ Fluoranthene .............. 8 U
............ FluoTene ........c..coeeeeo- 9
............ PUTENE ..ottt i cmeeeme s 11 U
............ Benzof{alYanthracene ........ 5.1 U
............ Benzof{a)pyTene . ... ...c... - 4 8]
............ Benzo{(b)flucranthene ...... 7 U
............ Benzof{k)flucranthene ...... 7 U
............ CRTYSENE ..o i vt inene e & U
............ Dibenzof(a, h)anthracene .... 12 U
............ Indeno{l, 2, 3—cdl)pyrene .... 16 1
............ Acenapthylene ... ... ... 77 U
...... . Benzo{g, h, i)perylene ...... 29 U
............ Phenanthrene .............. 25 U

Uu0315

COPY 1



SPECIALIZED
ASSAYS, INC.

Sample Icdentification

= 2960 Foster Creighton Dr.
PR P.O. Box 40566 e
L 5 Nashville, TN 37204-0566 d

; Phone 1-615-726-0177

Matriz: Soiil Lab Sample ID: 29-A10188

¥ Dry Weight: 25. Date Sampled: 1/23/99

Units: ugskg dry weight Date Received: 1/25/97

Dilutian Factor: 10 Araluysis Date: 2/ 8797

Armalysis Method: SWB3I10 Anszlycis Time: 7:350

Delivery Group: 128430 Sample QC Group: 7751

Instrument:

Grams Exztracted: 30.0 g Eztraction Date:

Extract Yol: 1.00 ml

FORM I
CAS MUMBER AMALYTE COMNCENTRATION FLAG
............ Naphthalen= ............... 140CC 8
............ Acenapthens (... ... . 0. 14000 U
............ Anthracene .. ... ... 5120 U
............ Fluoranthene .............. &35 o
............ Flugrene . ... .oeeeeeeenasen- 1530 V]
............ PYTBNE ..ot i i e emeeme e 279 J
............ Benzaf({ajranthracene ........- 198
............ Benzao(alpyrens ...........- 310
............ Banzo(b)fluoranthene ...... 271
............ Banzol(k)fluoranthens ...... 148
............ ChPYSENEG .. it ein e eesooes 279 J
............ Dibenzof(a, h)anthracene 233 U
............ Indeno(l,2,3-cd}pyrene 224 J
............ Acenapthylene .. ..........- 17760 U
............ Benzo(g. h:si)perylene ...... 221 J
............ Phenanthrene .............. 66 J
0313

COPY 1



‘ SPECIALIZED
' ASSAYS, INC.

' NH Sample Identificaftion
i 2960 Foster Creighton Dr.
P.O. Box 40566 CE—10
Nashville, TN 37204-0566 -

Phone 1-615-726-0177

datrix: Soil LLah Sample ID: F9-41C180C
W% Dry Weight: 5. Date Sampled: 1/722/99
Units: wug/kg dry weight Dats Received: 1/2&6/39
Dilutinon Factor: 1. Analysis Date: 27 3/99
Analysis Method: SWE210 Analysis Tim2: 22:29
Dalivary Group: 128480 Sample QC Group: 7931
Instrument:
Grams Extracted: 30.C g Extraction Dafe: 1/28/99
Extract Vol: 1.0C ml
FORM I
CAS MNUMBER ANALYTE CORNCENTRATION FLAG
............ Naphthalene ......... ... 38 9
............ Acenapthene ............ ... 33 U
............ Anthracene ...... ... 25 Y
............ Fluoranthene ... .........." a 1)
............ FlUBTETE .ot i v v e veinaeas e a U -
............ PUTBNE ... ii it mme e s on s 10 18}
............ Benzo(a)anthracene ........ = U
............ Benzo(a)pyTene ..........-- 3 U
............ Benzof{b)fluoranthene ...... 7 U
............ Benzo(k)fluoranthene ...... 7 U
............ ChTYSENE .o .v v vivne e & U
............ Dibenzota, h)anthracene 12 (9]
............ Indeno{i,2,3-cd)purene .... 16 U
............ Acenapthylene .. ........... 73 U
............ Benzof{gs, h, i)perylene ...... 27 U
............ Phenanthrene ...........-.- 24 U
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SPECIALIZED
o= ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

=4 Nashville, TN 37204-0566

Phone 1-615-726-0177

Matrix: Soil

% Dry Weight: 77
Units: wug/kg dry weight
Dilution Factor: 1.
Analusis Method: SWS310

_Bample Identification

CE-11

Lab Sample ID: F979-A10179
Date Sampled: 1/25/97
Date Received: 1/25/97
Analysis Date: =2/ 5/99
Analysis Time: =21:52

Delivery @Group: 128430 Sample QC Group: 77951
Instrument:
Grames Extracted: 30.0 g Extraction Date: 1/28/99
Extract Yol: 1. 00 ml ’
FORM I
CAS MUMBER AMALYTE COMCENTRATION FLAG
............ Naphthalene ............... 42 u
............ adcenapthens ... ... o 42 U
............ Anthracene .. ... ... 28 (9]
............ Fluoranthene .............. g U
............ FlUugrens ... .. eenennns 9 U
............ Pyrena ........ .. 11 tJ
............ Benzo(aankthracsnea ........ 3.4 U
............ Banzalalpyrens . ........... 4 U
............ Benzo(b)fluaranthene ...... 8 U
............ Benzo(k})fluoranthena ...... e u
............ CATYSENS . ... v iien e & U
............ Dibenzo(a, hYanthracene 13 U
............ Indeno(1,2,3~-cd)pyrene ... 18 L
............ Acenapthylene .. ... ........ 85 U
............ Benzo(g, h, i)perylene ...... 32 U
............ Phenanthrene ... ........ ... 27 U
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T SPECIALIZED
ASSAYS, INC.

= 2960 Foster Creighton Dr.
P.0O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Idenfification

ot <o L,

i IHs

\ kN
i a g

CE-12

Matrix: ESoil Lab Sample ID: 99-Al1C181
% Dry Weight: 83. Date Sampled: 1/25/99
Units: wug/kg dry weight Datz Rsceived: 1/26/97
Dilution Factor: 1. Analysis Dates: 2/ 53/99
analysis Mathod: SWE21C Analysis Time: 23:07
Delivery Group: 128480 Sampie @GC Graoup: 7731
Insftrument:
Grams Extracted: 30.0 g Extraction Date: 1/28/9%
Extract “ol: 1.C0 ml
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
............ Naphthalene ..............- 40 U
............ Acenapthene ......... ...~ 40 U
............ Anthracene ............o.-> 27 9}
............ Fluoranthene .............. 8 U
............ FlUGTBNE . . i it eieeeie s 8 U
............ PUTENE . .o viee s oam e eeeees 11 U
............ Benzo{a)anthracene ........ 5.2 1
............ Benzofl{al)pyrene ...........- 4 U
............ Benzo(b)fluoranthene ...... 7 U
............ Benzo(k)fluoranthene ...... 7 U
............ CRTYSENE . .o v v v e v oo s & U
............ Dibenzota, h)anthracene .... 12 U
............ Indenotl, 2, 3—cdlpyrene .... 17 U
............ Acenapthylene ............- 81 U
............ Benzofl(g, h, i)perylene ...... 30 U
............ Fhenanthrene ...........-.- 25 U

040305

COPY 1




